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Consult **Contents'" for parts of the publication that will meet your specific needs, 
This survey contains useful information for farmers or ranchers, foresters or 
agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 

students; to specialists in wildlife management, waste disposal, or pollution centrol. 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in 1983. Soil names and 
descriptions were approved in 1984. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1983. This survey was 
made cooperatively by the Soil Conservation Service and the Michigan 
Department of Agriculture, the Michigan Agricultural Experiment Station and 
Michigan Technological University. It is part of the technical assistance 
furnished to the Tuscola County Soil Conservation District. Financial assistance 
was made available by the Tuscola County Board of Commissioners and by 
townships and cities in tho county. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: An area of the Tappan association used for hay and cash crops. 
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Foreword 
PEA 


This soil survey contains information that can be used in land-planning 
programs in Tuscola County. lt contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations and hazards inherent in the 
soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, 
and agronomists can use it to evaluate the potential of the soil and [ከዕ 
management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to ensure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
Soils are seasonally wet or subject to flooding. Some are too unstable to be 
used as a foundation for buildings or roads. Clayey or wet soils are poorly 
suited to use as septic tank absorption fields. A high water table makes a soil 
poorly suited to basements or underground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


PARA ረመ 


Holmer R. ۱ ۲ 
State Conservationist 
Soil Conservation Service 
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TUSCOLA COUNTY is in the east-central part of the 
Lower Peninsula of Michigan. It has a land area of 
519,731 acres, or about 812 sguare miles. The 
population of the county in 1980 was 56,961, and that of 
Caro, the county seat, was 3,766. 

Generally, the county is divided into four broad areas 
that are oriented northeast to southwest. The first of 
these, the southeastern part of the county, consists of 
undulating to hilly, loamy and sandy soils. Wet soils are 
in the numerous potholes and depressions. General 
livestock farming is dominant in this area. The second 
area lies between the first area and the Cass River. It is 
a broad area of nearly level to rolling, sandy soils. Most 
of these sandy soils are used as woodland or grassland. 
Many have been mined for sand. Several smaller areas 
of loamy soils throughout this sandy area are used as 
farmland. The third broad area consists of undulating to 
rolling, loamy soils north of the Cass River. These soils 
are used mainly for cash crops and livestock farming. 
The fourth broad area lies between the third area and 
Saginaw Bay. It consists of nearly level to undulating, 
loamy soils and some sandy soils. It is used primarily for 
cash crops. 

The drainage basin of the Cass River includes the 
southern two-thirds of the county. A network of deep 
dredges drains the northwestern third of the county. The 
dredges drain into Saginaw Bay. 

This soil survey updates the soil surveys of Tuscola 
County published in 1926 and 1974 (3, 7). It provides 


additional information and larger maps, which show the 
soils in greater detail. 


General Nature of the County 


This section gives general information concerning the 
county. It describes history and development; farming; 
climate; physiography, relief, and drainage; and natural 
resources. 


History and Development 


Philip S. Dakin, district conservationist, Soil Conservation Service, 
prepared this section. 


The earliest known inhabitants of Tuscola County were 
the Sauk Indians, who resided in the area in the 1530's. 
They were later replaced by the Chippewa Indians, who 
practiced some farming. 

The first permanent settler was Ebenezer Davis, who 
established a residence in the township of Tuscola in 
1835. The first settlers were generally from New York. 
Expanded development of the county began in 1850. 
The county was part of Sanilac County until 1840. It was 
organized in 1850, and the State Legislature fixed the 
county seat at Vassar. After 6 years of deliberation, the 
county seat was moved to Centerville, presently Caro, in 
1866 (77). 


The early settlers cleared the forested areas for their 
homes and small farms. Settlements were established 
along the Cass River. Lumbering was the main 
occupation. Small sawmills were established in the early 
settlements, but most of the logs were floated down the 
Cass River and processed outside the county. White 
pine along the Cass River became known as "Cork 
Pine," which was a superior grade and ìn high demand 
by the world lumber market. The lumbering industry was 
at its peak in 1873. It gradually diminished as the 
woodland was converted to farmland (70). 


Farming 


Tuscola County was heavily forested when the early 
settlers arrived. Small farms were established within the 
forested areas. By the early 1850's, the county had 13 
farms. The farm produce was sold to the lumbermen, 
and during the winter the farmers worked for these 
lumbermen. 

After the Civil War, improved methods of agriculture 
and farm machinery were introduced and farming began 
to expand in the county. An agricultural society was 
organized. It kept agricultural records from 1866. In that 
year, the first county fair was held at Watrousville. The 
main crops displayed at the fair were wheat, corn, oats, 
and grasses. The yield of oats on these fertile lands was 
reported to be as high as 100 bushels per acre. 

in 1871, a forest fire following a period of extreme 
drought caused damage, mainly to timber. It cleared the 
way for the expansion of farming. By 1880, there were 
3,694 farms in the county. Wheat was the major crop for 
export. A second great fire occurred in 1881 as a result 
of another droughty period. ۱۱ seriously damaged farms. 
Also, it marked an era of the gradual decline in 
lumbering and the expansion of cultivation. 

|n 1943, the Tuscola County Soil Conservation District 
was organized to assist landowners in controlling erosion 
and pollution. Currently, the county is one of the top 
agricultural areas in the United States. Farms make up 
about 359,000 acres, or 69 percent of the total land 
area. The major crops are corn, dry beans, wheat, sugar 
beets, soybeans, oats, and barley. The major livestock 
are dairy, beef, pork, and poultry. The high productivity of 
many of the soils and the climatic conditions ensure that 
agricultural products will continue to be the county's 
main economic base in the future. 


Climate 


Prepared by the Michigan Department of Agriculture, Climatology 
Division, East Lansing, Michigan. 


Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Caro in the period 
1951 to 1980. Table 2 gives data on precipitation as 
recorded at Sebewaing in the period 1951 to 1980. 
Table 3 shows probable dates of the first freeze in fall 
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and the last freeze in spring. Table 4 provides data on 
length of the growing season. 

In winter the average temperature is 23.5 degrees F, 
and the average daily minimum temperature is 15.2 
degrees. The lowest temperature on record, which 
occurred at Caro on February 9, 1934, is -30 degrees. In 
summer the average temperature is 68.5 degrees, and 
the average daily maximum temperature is 82.1 degrees. 
The highest recorded temperature, which occurred at 
Caro on July 13, 1936, is 108 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to “heat units." During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (50 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

The total annual precipitation is 28.21 at Caro and 26 
inches at Sebewaing. Of this, about 17 inches, or 60 
percent, usually falls in April through September at Caro 
and 15.91 inches, or 61 percent, at Sebewaing. The 
growing season for most crops falls within this period. In 
2 years out of 10, the rainfall in April through September 
is less than 14.4 inches at Caro and less than 13.3 
inches at Sebewaing. The heaviest 1-day rainfall during 
the period of record was 3.20 inches at Caro on October 
3, 1954, and 3.34 inches at Sebewaing on July 15, 1970. 
Thunderstorms occur on about 33 days each year at 
Caro and 32 days each year at Sebewaing. 

The average seasonal snowfall is 36.5 inches at Caro 
and 33.8 inches at Sebewaing. The greatest snow depth 
at any one time during the period of record was 19 
inches at Caro and 26 inches at Sebewaing. On the 
average, 61 days of the year have at least 1 inch of 
snow on the ground at Caro and 55 days at Sebewaing. 
The number of such days varies greatly from year to 
year. 

At Caro, the heaviest 1-day snowfall on record was 14 
inches, on January 27, 1967, and the greatest monthly 
snowfall was 25.3 inches, during January 1978. At 
Sebewaing, the greatest seasonal snowfall was 56.1 
inches, during the winter of 1951-52, the least seasonal 
snowfall was 15,7 inches, during the winter of 1944-45, 
the greatest monthly snowfall was 31.3 inches, in 
February 1946, and the heaviest 1-day snowfall was 11.5 
inches, on January 26, 1978. 

According to data recorded at Flint, the average 
relative humidity in midafternoon is about 62 percent. 
Humidity is higher at night, and the average at dawn is 
about 81 percent. The prevailing wind is from the 
southwest, Average windspeed is highest, 12.1 miles per 
hour, in March. According to measurements made at 
Lansing, the sun shines 67 percent of the time possible 
in summer and 37 percent in winter. 
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Physiography, Relief, and Drainage 


The dominant landforms in Tuscola County are a 
result of the Wisconsin Glaciation, the last glacial period. 
The recession of the part of the glacier that covered 
Michigan began about 12,000 years ago and ended 
about 6,000 years ago. As the ice melted, a mantle of 
glacial drift remained and various topographic features, 
such as terminal moraines, ground moraines, lake plains, 
and outwash plains, formed. The drift is the parent 
material of the soils in the county. 

The northwestern part of the county is a nearly level 
lake plain. Bordering the lake plain is the nearly level to 
rolling Port Huron moraine. To the southeast of the 
moraine are areas of nearly level to rolling outwash 
plains and then nearly level and undulating ground 
moraines and more outwash plains. The Cass River 
flows to the southwest through these outwash plains and 
ground moraines. Other scattered outwash areas are 
throughout the county. Nearly level to steep interlobate 
moraines are in the southeastern part of the county. 
Most of the natural lakes and organic soils in the county 
are in or near this morainic system. They formed in 
depressions left by irregular glacial melt and the 
advances and retreats of the Saginaw and Huron lobes 
of the Wisconsin ice sheet. 

The water table is within a depth of 6 feet during some 
part of the year in more than 80 percent of the county. 
Numerous manmade ponds and an extensive system of 
manmade drainageways are throughout the county. 


Natural Resources 


Natural resources have played an important part in the 
development of Tuscola County. In the past, a major 
resource was the lumber from most parts of the county. 
As the trees were removed, lumbering gave way to a 
great farming industry. Soil is currently the major natural 
resource in the county. It provides a growing medium ۲ 
the grasses grazed by livestock and the crops produced 
on farms. 

In some areas of the county, sand and gravel are 
mined for use in the construction of roads and buildings. 
Areas where the soils formed in fine sand are important 
sources of foundry sand and material for portland 
cement. Scattered brine wells and a few oil wells are in 
the northwestern part of the county. A few bituminous 
coal mines were mined in the 1940's. As the price of fuel 
escalates, these may be brought back into production. 


How This Survey Was Made 


This survey was made to provide information about the 
soils in the survey area. The information includes a 
description of the soils and their location and a 
discussion of the suitability, limitations, and management 
of the soils for specified uses. Soil scientists observed 


the steepness, length, and shape of slopes; the general 
pattern of drainage; the kinds of crops and native plants 
growing on the soils; and the kinds of bedrock. They dug 
many holes to study the soil profile, which is the 
sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the 
unconsolidated material in which the scil formed. The 
unconsolidated material is devoid of roots and other 
living organisms and has not been changed by other 
biologic activity. 

The soils in the survey area occur in an orderly pattern 
that is related to the geology, the landforms, relief, 
climate, and the natural vegetation of the area. Each 
kind of soil is associeted with a particular kind of 
landscape or with a segment of the landscape. By 
observing the soils in the survey area and relating their 
position to specific segments of the landscape, a soil 
scientist develops a concept, or model, of how the soils 
were formed. Thus, during mapping, this model enables 
the soil scientist to predict with considerable accuracy 
the kind of soil at a specific location on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the 
soils. They can observe only a limited number of soil 
profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-landscape relationship, 
are sufficient to verify predictions of the kinds of soil in 
an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, acidity, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. The system of taxonomic classification 
used in the United States is based mainly on the kind 
and character of soil properties and the arrangement of 
horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they could 
confirm data and assemble additional data based on 
experience and research. 

While a soil survey is in progress, samples of some of 
the soils in the area generally are collected for laboratory 
analyses and for engineering tests. Soil scientists 
interpreted the data from these analyses and tests as 
well as the field-observed characteristics and the soil 
properties in terms of expected behavior of the soils 
under different uses. Interpretations for all of the soils 


were field tested through observation of the soils in 
different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and new interpretations sometimes are developed to 
meet local needs. Data were assembled from other 
sources, such as research information, production 
records, and field experience of specialists. For example, 
data on crop yields under defined levels of management 
were assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate and 
biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. For example, soil scientists can state with a 
fairly high degree of probability that a given soil will have 
a high water table within certain depths in most years, 
but they cannot assure that a high water table will 
always be at a specific level in the soil on a specific 
date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


Map Unit Composition 


A map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area 
dominated by several kinds of soil. A map unit is 
identified and named according to the taxonomic 
classification of the dominant soi! or soils. Within a 
taxonomic class there are precisely defined limits for the 
properties of the soils. On the landscape, however, the 
soils are natura! objects. In common with other natural 


objects, they have a characteristic variability in their 
properties. Thus, the range of some observed properties 
may extend beyond the limits defined for a taxonomic 
class. Areas of soils of a single taxonomic class rarely, if 
ever, can be mapped without including areas of soils of 
other taxonomic classes. Consequently, every map unit 
is made up of the soil or soils for which it is named and 
some soils that belong to other taxonomic classes. 
These latter soils are called inclusions or included soils. 

Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called noncontrasting (similar) 
inclusions. They may or may not be mentioned in the 
map unit descriptions. Other inclusions, however, have 
properties and behavior divergent enough to affect use 
or require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small areas 
and cannot be shown separately on the soil maps 
because of the scale used in mapping. The inclusions of 
contrasting soils are mentioned in the map unit 
descriptions. A few inclusions may not have been 
observed and consequently are not mentioned in the 
descriptions, especially where the soil pattern was so 
complex that it was impractical to make enough 
observations to identify all of the kinds of soil on the 
landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soil data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and 
management reguirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 
onsite investigation is needed to plan for intensive uses 
in small areas. 


General Soil Map Units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unigue natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. It is named for the major soils. The 
Soils making up one association can occur in another but 
in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
Selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 

Some of the boundaries on the general soil map of 
Tuscola County do not match those on the maps of 
adjacent counties, and some of the soil names and 
descriptions do not fully agree. Differences result from 
modifications or refinements in soil series concepts and 
variations in the intensity of mapping or in the extent of 
the soils within the counties. 


Soil Descriptions 


Nearly Level Soils That Are Poorly Drained and Very 
Poorly Drained 


Except for the Aquents, these soils are generally 
suited to cultivated crops, recreation uses, and 
woodland. Removing excess water and controlling 
ponding are management concerns. 

These soils are poorly suited to sanitary facilities and 
building site development. Permeability and the depth to 
the water table are limitations. The Aquents are not 
suited to these uses because they are subject to 
ponding. 


1. Essexville-Aquents-Tappan Association 


Nearly level, poorly drained and very poorly drained, 
sandy and loamy soils on lake margins, beaches, till 
plains, and lake plains 

This association makes up about 4 percent of the 
county. it is about 40 percent Essexville soils, 25 percent 
Aquents, 20 percent Tappan soils, and 15 percent soils 


of minor extent. The Aquents are in marshes along 
Saginaw Bay and in inland depressions and 
drainageways. The Essexville and Tappan soils are 
slightly higher on the landscape than the Aguents. 

The Essexville soils are poorly drained. Typically, the 
surface layer is black, calcareous loamy fine sand about 
12 inches thick. The subsoil is dark grayish brown, 
mottled, calcareous fine sand about 4 inches thick. The 
upper part of the substratum is pale brown and grayish 
brown, calcareous fine sand. The lower part to a depth 
of about 60 inches is brown and grayish brown, mottled 
loam. 

The Aquents are very poorly drained and are ponded 
most of the year. They are dominantly loamy soils, but 
some areas are sandy. 

The Tappan soils are poorly drained. Typically, the 
surface layer is very dark gray, calcareous loam about 
11 inches thick. The subsoil is dark gray, mottled, 
calcareous loam about 8 inches thick. The substratum to 
a depth of about 60 inches is dark grayish brown, 
grayish brown, and brown, mottled, calcareous loam. 

The soils of minor extent in this association are the 
somewhat poorly drained Avoca and Pipestone soils on 
low ridges and knolls. 

Most areas of this association are used as cropland, 
recreation areas, or waterfowl habitat. The major soils: 
generally are suitable as cropland, but the Aquents are 
unsuitable. Corn, potatoes, sugar beets, and beans are 
the main crops. Wetness is the major limitation affecting 
farm uses. Ponding is common in much of the 
association. The Essexville and Tappan soils have been 
drained or diked and drained. 

The major soils generally are poorly suited to sanitary 
facilities and building site development because of 
wetness. The Aguents are unsuited to these uses 
because they are subject to ponding. 


2. Tappan Association 


Nearly level, poorly drained, loamy soils on lake plains 
and till plains 

This association makes up about 5 percent of the 
county. It is about 80 percent Tappan soils and 20 
percent soils of minor extent. The Tappan soils are on 
broad flats and in drainageways. 

Typically, the surface layer of the Tappan soils is very 
dark gray, calcareous loam about 11 inches thick. The 


subsoil is dark gray, mottled, calcareous loam about 8 
inches thick. The substratum to a depth of about 60 
inches is dark grayish brown, grayish brown, and brown, 
mottled, calcareous loam. 

The soils of minor extent in the Tappan association are 
the somewhat poorly drained Avoca, Londo, and Wixom 
soils and the poorly drained Essexville soils. Avoca and 
Londo soils are on low knolls and ridges. Essexville soils 
are more droughty than the Tappan soils. They are in 
landscape positions similar to those of the Tappan soils. 

Most areas of this association have been drained and 
are used for cultivated crops, mainly corn, wheat, beans, 
and sugar beets. The suitability for cultivated crops is 
good. 

Wetness is the main limitation (fig. 1). Ponding is 
common in the lowest areas. 

The Tappan soils are poorly suited to sanitary facilities 
and building site development. Wetness is a severe 
limitation. 
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Nearly Level to Undulating Soils That Are Somewhat 
Poorly Drained to Very Poorly Drained 


These soils are generally suitable for cultivated crops. 
Removing excess water during wet periods is a major 
management concern. 

These soils are poorly suited to sanitary facilities and 
building site development. The depth to the water table 
is a major limitation affecting these uses. 


3. Tappan-Londo-Avoca Association 


Nearly level, poorly drained and somewhat poorly 
drained, loamy and sandy soils on lake plains, till plains, 
and moraines 

This association makes up.about 25 percent of the 
county. It is about 50 percent Tappan soils, 18 percent 
Londo soils, 14 percent Avoca soils, and 18 percent 
soils of minor extent. The Londo and Avoca soils are on 
flats and on low ridges and knolls. The Tappan soils are 
on low, broad flats and in drainageways. 

The Tappan soils are poorly drained. Typically, the 
surface layer is very dark gray, calcareous loam about 


Figure 1.—An area of the Tappan association drained by a catchment and a ዘቪ pump. 
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11 inches thick. The subsoil is dark gray, mottled, 
calcareous loam about 8 inches thick. The substratum to 
a depth of about 60 inches is dark grayish brown, 
grayish brown, and brown, mottled, calcareous loam. 

The Londo soils are somewhat poorly drained. 
Typically, the surface layer is dark grayish brown loam 
about 10 inches thick. The subsoil is about 10 inches 
thick. It is mottled. The upper part is mixed dark 
yellowish brown loam and grayish brown sandy loam. 
The lower part is dark yellowish brown clay loam. The 
substratum to a depth of about 60 inches is dark 
yellowish brown and brown, mottled, calcareous loam. 

The Avoca soils are somewhat poorly drained. 
Typically, the surface layer is dark brown loamy fine 
sand about 11 inches thick. The subsoil is dark brown, 
mottled loamy fine sand about 9 inches thick. The 
substratum to a depth of about 60 inches is brown, 
mottled, calcareous loam. 

The soils of minor extent in this association are the 
moderately well drained Guelph soils, the somewhat 
poorly drained Shebeon soils, and the poorly drained 
Belleville and Gilford soils. Guelph soils are on ridges 
near drainageways. Shebeon soils are on broad plains. 
Belleville and Gilford soils are coarser textured than the 
Tappan and Londo soils. They are on low, broad flats 
and in depressions and drainageways. 

Most areas of this association are used for cultivated 
crops, mainly corn, wheat, beans, and sugar beets. The 
suitability for cultivated crops is good. Wetness, 
compaction, and soil blowing are the major limitations 
affecting farm uses. 

The major soils are poorly suited to sanitary facilities 
and building site development. Wetness is a severe 
limitation. 


4. Metamora-Capac-Corunna Association 


Nearly level to undulating, somewhat poorly drained and 
poorly drained, loamy soils on till plains and moraines 

This association makes up about 3 percent of the 
county. It is about 30 percent Metamora soils, 22 
percent Capac soils, 18 percent Corunna soils, and 30 
percent soils of minor extent. The Metamora and Capac 
soils are in broad areas and on low knolls and ridges. 
The Corunna soils are on low flats and in depressions 
and drainageways. 

The Metamora soils are nearly level and gently 
undulating and are somewhat poorly drained. Typically, 
the surface layer is very dark grayish brown sandy loam 
about 10 inches thick. The subsurface layer is yellowish 
brown, mottled sandy loam about 10 inches thick. The 
subsoil is dark yellowish brown, mottled loam about 8 
inches thick. The substratum to a depth of about 60 
inches is yellowish brown, mottled loam. 

The Capac soils are nearly level to undulating and are 
somewhat poorly drained. Typically, the surface layer is 
very dark grayish brown loam about 10 inches thick. The 
subsoil is about 22 inches thick. The upper part is mixed 


dark yellowish brown and grayish brown loam. The lower 
part is dark yellowish brown, mottled clay loam. The 
substratum to a depth of about 60 inches is yellowish 
brown, mottled, calcareous loam. 

The Corunna soils are nearly level and poorly drained. 
Typically, the surface layer is very dark grayish brown 
sandy loam about 10 inches thick. The subsoil is mottled 
sandy loam about 23 inches thick. The upper part is dark 
grayish brown, and the lower part is grayish brown. The 
substratum to a depth of about 60 inches is dark grayish 
brown and grayish brown, mottied, calcareous loam. 

The soils of minor extent in this association are the 
somewhat poorly drained Wixom soils and the poorly 
drained Belleville soils. These soils are coarse textured. 
Wixom soils are on low knolls and ridges. Belleville soils 
are in depressions and drainageways. 

Most areas of this association are used for cultivated 
crops, mainly corn, wheat, and beans. A few areas are 
used as permanent pasture or woodland. The suitability 
for cultivated crops is good. Wetness is the main 
limitation affecting farm uses. 

The major soils are poorly suited to sanitary facilities 
and building site development. Wetness is a severe 
limitation. 


5. Wixom-Wolcott-Pipestone Association 


Nearly level and gently undulating, somewhat poorly 
drained and very poorly drained, sandy and loamy 6 
on outwash plains, moraines, and till plains 

This association makes up about 8 percent of the 
county. It is about 30 percent Wixom soils, 25 percent 
Wolcott soils, 15 percent the Pipestone soils that have a 
loamy substratum, and 30 percent soils of minor extent. 
The Wixom and Pipestone soils are on broad flats and 
on low ridges and knolls. The Wolcott soils are in low, 
broad areas and in depressions and drainageways. 

The Wixom soils are nearly level and gently undulating 
and are somewhat poorly drained. Typically, the surface 
layer is very dark brown loamy fine sand about 9 inches 
thick. The subsoil is about 23 inches thick. The upper 
part is dark brown loamy fine sand and dark yellowish 
brown fine sand. The next part is brown, mottled fine 
sand. The lower part is dark yellowish brown sandy loam 
and grayish brown, mottled silty clay loam. The 
substratum to a depth of about 60 inches is gray and 
yellowish brown, mottled, calcareous silt loam. 

The Wolcott soils are nearly level and very poorly 
drained. Typically, the surface layer is very dark gray 
loam about 11 inches thick. The subsoil is mottled loam 
about 21 inches thick. The upper part is olive gray, and 
the lower part is dark grayish brown. The substratum to 
a depth of about 60 inches is brown, mottled, calcareous 
loam. 

The Pipestone soils are nearly level and gently 
undulating and are somewhat poorly drained. Typically, 
the surface layer is black fine sand about 6 inches thick. 


The subsurface layer is grayish brown, mottled fine sand 
about 4 inches thick. The subsoil is about 35 inches 
thick. It is mottled. The upper part is very dark grayish 
brown fine sand and dark brown loamy sand. The lower 
part is dark yellowish brown fine sand. The substratum to 
a depth of about 60 inches is yellowish brown, mottled 
sand. 

The soils of minor extent in this association are the 
somewhat poorly drained Capac soils and the poorly 
drained Belleville soils. Capac soils are finer textured 
than the Pipestone and Wixom soils. They are in 
landscape positions similar to those of the Pipestone 
and Wixom soils. Belleville soils are in landscape 
positions similar to those of the Wolcott soils. 

Most areas of this association are used for cultivated 
crops, mainly corn and beans. The suitability for 
cultivated crops is fair. Wetness is the main limitation 
affecting farm uses. Soil blowing and the organic matter 
content are additional management concerns in areas of 
the Wixom and Pipestone soils. 

The major soils are poorly suited to sanitary facilities 
and building site development. Wetness is a severe 
limitation. 


Nearly Level to Rolling, Loamy Soils 


These soils are generally suited to cultivated crops. If 
the soils are cultivated, water erosion is a hazard. 
Removing excess water during wet periods is 2 
management concern in most areas. 

The well drained soils are suitable as sites for most 
kinds of building site development. Slope is a limitation in 
some areas. The major soils are poorly suited to sanitary 
facilities because of permeability, the depth to the water 
table, and slope. 


6. Guelph-Londo-Tappan Association 


Nearly level to rolling, well drained to poorly drained, 
loamy soils on moraines and till plains 

This association makes up about 12 percent of the 
county. It is about 60 percent Guelph soils, 20 percent 
Londo soils, 15 percent Tappan soils, and 5 percent 
soils of minor extent (fig. 2). The Guelph soils are mostly 
on ridges and knolls above the Londo and Tappan soils. 
The Londo soils are generally in the lower concave 
areas. The Tappan soils are on ۱۵۷ lying flats and in 
depressions and drainageways. 

The Guelph soils are nearly level to rolling and are 
moderately well drained or well drained. Typically, the 
surface layer is dark grayish brown foam about 8 inches 
thick. The subsoil is loam about 15 inches thick. The 
upper part is dark brown and brown, and the lower part 
is dark brown. The substratum to a depth of about 60 
inches is yellowish brown, calcareous loam. 

The Londo soils are nearly level and somewhat poorly 
drained. Typically, the surface layer is dark grayish 
brown loam about 10 inches thick. The subsoil is about 
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10 inches thick. ۱۱ is mottled. The upper part is mixed 
dark yellowish brown loam and grayish brown sandy 
loam. The lower part is dark yellowish brown clay loam. 
The substratum to a depth of about 60 inches is dark 
yellowish brown and brown, mottled, calcareous loam. 

The Tappan soils are nearly level and poorly drained. 
Typically, the surface layer is very dark gray, calcareous 
loam about 11 inches thick. The subsoil is dark gray, 
mottled, calcareous loam about 8 inches thick. The 
substratum to a depth of about 60 inches is dark grayish 
brown, grayish brown, and brown, mottled, calcareous 
loam. 

The soils of minor extent in this association are the 
somewhat poorly drained Avoca, Wasepi, and Wixom 
soils; the poorly drained Belleville and Corunna soils; and 
the very poorly drained Gilford soils. All of these minor 
soils are coarser textured than the major soils. Avoca, 
Wasepi, and Wixom soils are in landscape positions 
similar to those of the Londo soils. Belleville, Corunna, 
and Gilford soils are in landscape positions similar to 
those of the Tappan soils. 

Most areas of this association are used for cultivated 
crops, mainly corn, beans, wheat, and a legume-grass 
mixture. The suitability for cultivated crops is good or fair. 
Some areas are used as woodland or pasture. The 
wetness of the Londo and Tappan soils is the main 
limitation. Measures that help to control water erosion 
and overcome the slope are needed on the Guelph soils. 

The Londo and Tappan soils are poorly suited to 
sanitary facilities and building site development because 
wetness is a severe limitation. The suitability of the 
Guelph soils for these uses is fair or poor. Slope and 
permeability are limitations. 


Nearly Level and Gently Undulating, Loamy and 
Sandy Soils 


These soils are generally suited to cultivated crops. If 
the soils are cultivated, removing excess water during 
wet periods and controlling water erosion and soil 
blowing are management concerns. 

These soils are poorly suited to sanitary facilities and 
building site development. The depth to the water table 
and a poor filtering capacity are the main limitations. 


7. Perrin-Wasepi-Gilford Association 


Nearly level and gently undulating, moderately well 
drained, somewhat poorly drained, and very poorly 
drained, loamy and sandy soils on outwash plains, lake 
plains, and beaches 

This association makes up about 10 percent of the 
county. It is about 35 percent Perrin soils, 30 percent 
Wasepi soils, 10 percent Gilford soils, and 25 percent 
soils of minor extent. The Perrin soils are mostly on 
ridges and knolls above the Wasepi and Gilford soils. 
The Wasepi soils are generally on the lower side slopes 
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Figure 2.—Pattern of soils and parent material in the Guelph-Londo-Tappan assoclation. 


and on ridges. The Gilford soils are in low swales, 
depressions, and drainageways. 

The Perrin soils are nearly level and gently undulating 
and are moderately well drained. Typically, the surface 
layer is dark grayish brown loamy sand about 11 inches 
thick. The subsurface layer is yellowish brown loamy 
sand about 9 inches thick. The subsoil is dark brown, 
mottled fine sandy loam about 12 inches thick. The 
upper part of the substratum is pale brown sand. The 
lower part to a depth of about 60 inches is light yellowish 
brown, calcareous very gravelly sand. 

The Wasepi soils are nearly level and somewhat 
poorly drained. Typically, the surface layer is very dark 
gray, calcareous sandy loam about 9 inches thick. The 
subsoil is mottled, calcareous sandy loam about 15 
inches thick. The upper part is yellowish brown, and the 
lower part is dark grayish brown. The upper part of the 
substratum is dark grayish brown, mottled, calcareous 
loamy sand about 18 inches thick. The lower part to a 


depth of about 60 inches is yellowish brown, coarse 
sand and very gravelly sand. 

The Gilford soils are nearly level and very poorly 
drained. Typically, the surface layer is black sandy loam 
about 11 inches thick. The subsoil is dark grayish brown, 
mottled, calcareous sandy loam about 18 inches thick. 
The substratum to a depth of about 60 inches is 
stratified grayish brown fine sand and dark grayish brown 
gravelly sand. It is calcareous. 

The soils of minor extent in this association are the 
well drained Spinks and Boyer soils; the somewhat 
poorly drained Londo, Metamora, and Wixom soils; and 
the poorly drained Tappan soils. Spinks soils are slightly 
higher on the landscape than the Perrin soils. Londo, 
Metamora, and Wixom soils are less droughty than the 
major soils. They are in landscape positions similar to 
those of the Wasepi soils. Tappan soils are finer textured 
than the major soils. They are in landscape positions 
similar to those of the Gilford soils. In the southeastern 
part of Watertown Township, the well drained Boyer soils 
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dominate this association. In places they are underlain 
by loamy or clayey material below a depth of 50 inches. 
They are slightly higher on the landscape than Perrin 
8015. 

Most areas of this association are used as cropland or 
woodland. Some areas are mined for sand and gravel. 
The suitability for cultivated crops is fair. Corn, beans, 
and wheat are the main crops. The wetness of the 
Wasepi and Gilford soils is the main limitation affecting 
farm uses. Measures that help to control soil blowing, 
water erosion, and seasonal droughtiness are needed in 
areas of the Perrin soils. 

The major soils are poorly suited to sanitary facilities 
because wetness and a poor filtering capacity are severe 
limitations. The suitability of the Gilford and Wasepi soils 
for building site development is poor, and that of the 
Perrin soils is fair or poor. The wetness is the main 
limitation. 


Nearly Level to Gently Rolling, Sandy Soils 


These soils are generally suited to cultivated crops. If 
the soils are cultivated, removing excess water and 
controlling soil blowing are management concerns. 
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These soils are poorly suited to sanitary facilities 
because of the depth to the water table and a poor 
filtering capacity. The suitability of these soils for building 
site development is good to poor. The depth to the water 
table and the slope are the main limitations. 


8. Pipestone-Granby-Chelsea Assoclation 


Nearly level to gently rolling, somewhat poorly drained, 
poorly drained, and somewhat excessively drained, 
sandy soils on outwash plains, moraines, lake plains, and 
beaches 

This association makes up about 16 percent of the 
county. It is about 40 percent Pipestone soils, 20 percent 
Granby soils, 16 percent Chelsea soils, and 24 percent 
soils of minor extent (fig. 3). The Chelsea soils are 
mostly on ridges and knolls above the Granby and 
Pipestone soils. The Pipestone soils are on broad flats, 
low knolls, and ridges. The Granby soils are on low, 
broad flats and in depressions and drainageways. 

The Pipestone soils are nearly level and gently 
undulating and are somewhat poorly drained. Typically, 
the surface layer is black fine sand about 6 inches thick. 
The subsurface layer is grayish brown, mottled fine sand 


Figure 3.—Pattern of solls and parent material in the Plpestone-Granby-Chelsea association. 
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about 4 inches thick. The subsoil is about 35 inches 
thick. The upper part is very dark grayish brown, mottled 
fine sand; the next part is dark brown, mottled loamy 
sand; and the lower part is dark yellowish brown, mottled 
fine sand. The substratum to a depth of about 60 inches 
is yellowish brown, mottled sand. 

The Granby soils are nearly level and poorly drained. 
Typically, the surface layer is black loamy fine sand 
about 11 inches thick. The subsoil is dark grayish brown, 
mottled loamy fine sand about 29 inches thick. The 
substratum to a depth of about 60 inches is olive brown 
and dark grayish brown, mottled fine sand. 

The Chelsea soils are nearly level to gently rolling and 
are somewhat excessively drained. Typically, the surface 
layer is very dark grayish brown fine sand about 5 inches 
thick. The upper part of the subsoil is strong brown fine 
sand. The next part is yellowish brown fine sand. The 
lower part to a depth of about 60 inches is yellowish 
brown fine sand that has bands of dark yellowish brown 
loamy fine sand. 

The soils of minor extent in this association are the 
somewhat poorly drained Wixom soils and the very 
poorly drained Wolcott soils. Wixom soils are in 
landscape positions similar to those of the Pipestone 
Soils. Wolcott soils are in landscape positions similar to 
those of the Granby soils. 

Most areas of this association are used for cultivated 
Crops, pasture, or woodland. The suitability for cultivated 
crops is fair. The wetness of the Granby and Pipestone 
Soils is the main limitation affecting farm uses. Soil 
blowing, organic matter content, and seasonal 
droughtiness are additional management concerns. 

The major soils are poorly suited to sanitary facilities. 
The wetness of the Granby and Pipestone soils and a 
poor filtering capacity in all the major soils are 
limitations. The Granby and Pipestone soils are poorly 
suited to building site development because of the 
wetness. The Chelsea soils are well suited, but the slope 
can be 8 limitation. 


Nearly Level to Steep, Loamy and Sandy Soils 


The nearly level to gently rolling soils are generally 
suitable for cultivated crops. The rolling to steep soils 
are poorly suited or unsuited. Controlling water erosion 
and soil blowing and removing excess water are the 
main management concerns. 

These soils are fairly well suited or poorly suited to 
sanitary facilities. Slope, the depth to the water table, 
permeability, and a poor filtering capacity are the major 
limitations. The suitability for building site development 
varies. The slope and the depth to the water table are 
the major limitations. 


9. Marlette-Capac-Spinks Association 


Nearly level to steep, well drained and somewhat poorly 
drained, loamy and sandy soils on moraines, outwash 
plains, and beaches 
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This association makes up about 15 percent of the 
county. It is about 42 percent Marlette soils, 15 percent 
Capac soils, 12 percent Spinks soils, and 31 percent 
soils of minor extent (fig. 4). The Marlette and Spinks 
soils are mostly on high ridges and knolis and in broad, 
undulating areas. The Capac soils are in the lower 
positions on the landscape. 

The Marlette soils are gently undulating to steep and 
are well drained. Typically, the surface layer is dark 
grayish brown sandy loam about 8 inches thick. The 
subsoil is about 23 inches thick. The upper part is mixed 
yellowish brown loam and grayish brown sandy loam, the 
next part is dark brown clay loam, and the lower part is 
brown loam. In the Marlette soils the substratum to a 
depth of about 60 inches is yellowish brown, calcareous 
loam. 

The Capac soils are nearly level to undulating and are 
somewhat poorly drained. Typically, the surface layer is 
very dark grayish brown loam about 10 inches thick. The 
subsoil is about 22 inches thick. The upper part is mixed 
dark yellowish brown and grayish brown loam. The lower 
part is dark yellowish brown, mottled clay loam. The 
substratum to a depth of about 60 inches is yellowish 
brown, mottled, calcareous loam. 

The Spinks soils are nearly level to steep and are well 
drained. Typically, the surface layer is dark brown loamy 
fine sand about 7 inches thick. The subsurface layer is 
brown fine sand about 14 inches thick. The subsoil to a 
depth of about 60 inches is grayish brown and brown 
fine sand that has many thin bands of dark yellowish 
brown loamy fine sand. 

The soils of minor extent in this association are the 
well drained Boyer and Metea soils, the somewhat 
poorly drained Metamora and Wixom soils, and the very 
poorly drained Wolcott soils. Boyer and Metea soils are 
in landscape positions similar to those of the Marlette 
and Spinks soils. Metamora and Wixom soils are in 
landscape positions similar to those of the Capac soils. 
Wolcott soils are on low, broad flats and in depressions 
and drainageways. 

Most areas of this association are used for cultivated 
crops, pasture, or woodland. The suitability for cultivated 
crops is good to poor. Wetness, slope, water erosion, 
and soil blowing are the main limitations affecting farm 
uses. Measures that help to control water erosion on the 
Marlette soils and soil blowing on the Spinks soils and 
measures that remove excess water from the Capac 
soils are needed. 

The major soils are fairly well suited or poorly suited to 
sanitary facilities. The slope, the depth to the water 
table, permeability, and a poor filtering capacity are 
limitations. The suitability for building site development is 
good to poor. The slope and the depth to the water table 
are the major limitations. 
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Figure 4.—Pattern of solls and parent materlal In the Marlette-Capac-Spinks association. 


Nearly Level, Organic Soils 


These soils are generally unsuited to cultivated crops, 
sanitary facilities, and building site development. Areas 
that can be adequately drained are suitable for crops. 
Removing excess water, preventing ponding, and 
providing adequate drainage outlets are management 
concerns. 


10. Houghton-Adrian Association 


Nearly level, very poorly drained, organic soils in bogs on 
moraines, till plains, and outwash 5 

This association makes up about 2 percent of the 
county. It is about 30 percent Houghton soils, 30 percent 
Adrian soils, and 40 percent soils of minor extent. The 
Houghton and Adrian soils are in bogs and depressions 
and are on flood plains. 

Typically, the Houghton soils are black muck to a 
depth of 51 inches or more. 


Typically, the surface layer of the Adrian soils is black 
muck about 11 inches thick. The next layer also is black 
muck about 11 inches thick. The substratum to a depth 
of about 60 inches is yellowish brown and dark gray 
loamy fine sand. 

The soils of minor extent in this association are the 
well drained Marlette soils, the somewhat poorly drained 
Capac and Pipestone soils, and the very poorly drained 
Wolcott soils. Marlette soils are on the steeper slopes. 
Capac and Pipestone soils are on low ridges, knolls, and 
the edges of depressions. Wolcott soils are along the 
borders of bogs and in drainageways. 

Most areas of this association are used as woodland 
or wildlife habitat. Some are used for cultivated crops or 
pasture. The major soils are generally unsuited to 
cultivated crops, sanitary facilities, and building site 
development, mainly because they are subject to 
ponding. 
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Broad Land Use Considerations 


More than 80 percent of Tuscola County is farmland, 
including pasture and woodland. The major land use is 
the production of crops for cash and livestock feed. 
Much of the farmland has been drained. Some of it is 
the best farmland in the state. The loamy, nearly level to 
undulating soils in associations 1 to 6 and in association 
9 have good potential for farming. Some of the dominant 
5015 in these associations are Tappan, Londo, Guelph, 
Marlette, Capac, and Wolcott soils. Wetness is the major 
limitation affecting farm uses on all of these soils, except 
for Guelph and Marlette soils. A drainage system can 
reduce the wetness. Large tracts of farmland are in 
associations 2, 3, 6, and 9. Small tracts of good 
farmland are in associations 4, 5, and 10. 

ዘ drained, the poorly drained or very poorly drained 
Belleville, Essexville, and Gilford soils in associations 1, 
5, and 7 are suited to cucumbers, potatoes, and sweet 
onions. These soils generally have a thick, dark, sandy 
surface layer. 

Areas where the soils have severe limitations for 
residential and other kinds of urban development are 
extensive. Large areas of the soils in associations 1, 2, 
3, 4, 5, 7, 8, and 10 have a high water table, which 
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severely limits building site development. The slope 
severely limits building site development on the gently 
rolling to steep soils in associations 6, 8, and 9. 
Extensive land shaping is needed. 

A few of the less sloping areas of well drained and 
somewhat excessively drained soils in associations 6 to 
9 can be developed for residential or other urban uses. 
Most of these soils, however, have better potential for 
farmland than the other soils in the county. This potential 
should not be overlooked when broad land uses are 
considered. 

Most of the soils in the county have good or fair 
potential for woodland. Exceptions are the wetter soils 
and the organic soils in associations 7 to 10. On these 
Soils, commercially valuable trees are less common and 
generally do not grow so rapidly as they do on well 
drained to somewhat poorly drained soils. 

The sandy ridges in the areas of association 1 near 
Saginaw Bay and the gently rolling to hilly areas in 
associations 6, 8, 9, and 10 have good potential for 
parks and extensive recreation uses. Native hardwoods 
enhance the beauty of these areas. The undrained 
marshes and swamps throughout the county are suitable 
as nature study areas. 


Detailed Soil Map Units 
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The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under “Use and Management of the Soils.” 

Each map unìt on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a sol! series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, salinity, wetness, degree of erosion, and other 
characteristics that affect their use. On the basis of such 
differences, a soil series is divided into so// phases. Most 
‘of the areas shown on the detailed soil maps are phases 
of soil series. The name of a soil phase commonly 
indicates a feature that affects use or management. For 
example, Marlette sandy loam, 6 to 12 percent slopes, is 
one of several phases in the Marlette series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. ል so// 
complex consists of two or more soils, or one or more 
soils and a miscellaneous area, in such an intricate 
pattern or in such small areas that they cannot be shown 
separately on the soil maps. The pattern and proportion 
of the soils are somewhat similar in all areas. Tappan- 
Avoca complex, ۵ to 3 percent slopes, is an example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 


small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits is an example. Miscellaneous areas are 
shown on the soil maps. Some that are too small to be 
shown are identified by a special symbol on the soil 
maps. 

Some of the boundaries on the detailed soil maps of 
Tuscola County do not match those on the maps of 
adjacent counties, and some of the soil names and 
descriptions do not fully agree. Differences result from 
modifications or refinements in soil series concepts and 
variations in the intensity of mapping or in the extent of 
the soils within the counties. 

Table 5 gives the acreage and proportionate extent of 
each map unit. Other tables (see “Summary of Tables”) 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the 5015. 


Soil Descriptions 


3A—Shebeon loam, 0 to 1 percent slopes. This 
nearly level, somewhat poorly drained soil is on broad 
flats. Individual areas are irregular in shape and range 
from 4 to several thousand acres in size. 

Typically, the surface layer ìs very dark grayish brown, 
friable loam about 9 inches thick. The subsoil is brown, 
mottled, friable clay loam about 8 inches thick. The 
substratum to a depth of about 60 inches is brown, 
mottled, firm and very firm, calcareous loam. In some 
areas the subsoil has less clay. In other areas the depth 
to very firm material is more than 40 inches. 

Included with this soil in mapping are small areas of 
the poorly drained Tappan and somewhat poorly drained 
Sanilac soils. Tappan soils are in shallow depressions 
and drainageways. Sanilac soils do not have a firm 
substratum. They are in landscape positions similar to 
those of the Shebeon soil. Included soils make up 5 to 
10 percent of the unit. 

Permeability is moderate or moderately slow in the 
upper part of the Shebeon soil and very slow in the 
lower part. Available water capacity is moderate. Surface 
runoff is slow. The seasonal high water table is at a 
depth of 1 to 2 feet during winter and spring. The root 
zone is restricted by the very firm substratum. 
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Most areas are used as cropland. This soil is well 
suited to corn, beans, winter wheat, and red clover. The 
major management concerns are wetness, compaction, 
and surface crusting. Shallow surface ditches are 
effective in removing excess water and allow fieldwork to 
be done earlier in the spring. Erosion-control structures 
may be needed where surface ditches and natural 
drainageways enter deep drainage ditches. Tilling when 
the soil is wet results in a cloddiness and compaction. 
As the soil structure is altered by compaction and 
excessive tillage, surface crusting becomes more severe. 
it can prevent seedling emergence and increase the 
runoff rate. Applying a system of conservation tillage, 
growing cover crops, and returning crop residue to the 
soil help to maintain tilth. 

This soil is well suited to pasture. The major 
management concerns are wetness and compaction. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction and destroys the cover of forage 
plants. Proper stocking rates, rotation or strip grazing, 
and restricted use during wet periods help to keep the 
pasture in good condition. 

Because of the seasonal high water table, this soil is 
poorly suited to building site development. It is well 
suited to sewage lagoons but is generally unsuited to 
septic tank absorption fields because of the seasonal 
high water table and the very slow permeability in the 
substratum. A surface or subsurface drainage system 
helps to lower the water table on sites for buildings. The 
buildings can be constructed on well compacted fill 
material, which raises the site. 

The land capability classification is llw. The Michigan 
soil management group is 2.5b-d. 


4B—Covert sand, 0 to 6 percent slopes. This nearly 
level to undulating, moderately well drained soil is on 
broad flats, narrow ridges, and low knolls. Individual 
areas are elongated or irregularly shaped and range from 
8 to 80 acres in size. 

Typically, the surface layer is very dark grayish brown, 
very friable sand about 7 inches thick. The subsoil is 
loose sand about 34 inches thick. The upper part is dark 
yellowish brown and strong brown, and the lower part is 
brown and mottled. The substratum to a depth of about 
60 inches is yellowish brown, mottled, loose sand. In 
places bands of loamy sand are in the substratum. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Pipestone and Wixom soils 
and the excessively drained Chelsea soils. Pipestone 
and Wixom soils are in the lower positions on the 
landscape. Chelsea soils are in the higher positions. 
Included soils make up 3 to 15 percent of the unit. 

Permeability is rapid in the Covert soil. Available water 
capacity is low. Surface runoff is very slow. The 
seasonal high water table is at a depth of 2.0 to 3.5 feet 
during winter and spring. 
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Most areas of this soil are used as cropland or 
woodland. Some are used as permanent pasture. 

Because of droughtiness and soil blowing, this soil is 
poorly suited to cropland. Corn, beans, spring grain, and 
legumes and grasses, however, can be grown. Irrigating, 
applying a system of conservation tillage, establishing 
windbreaks, returning crop residue to the soil, and 
growing winter cover crops help to overcome the low 
available water capacity and control soil blowing. 

This soil is well suited to pasture. The major 
management concern is the droughtiness. During the 
summer months, when the soil does not have a 
sufficient amount of moisture, overgrazing can reduce 
the extent of the plant cover. Proper stocking rates, 
controlled grazing, and restricted use during dry periods 
help to keep the pasture in good condition. 

This soil is well suited to woodland. The major 
management concerns are the equipment limitation and 
seedling mortality. The sandy surface layer can affect 
the trafficability of equipment during dry periods. Planting 
seedlings that can withstand droughty conditions, 
watering, and mulching decrease the seedling mortality 
rate. Replanting may be needed in some areas. 

This soil is fairly well suited to building site 
development. The wetness is a limitation on sites for 
buildings with basements. These buildings can be 
constructed on well compacted fill material, which raises 
the site. A drainage system helps to lower the water 
table. 

Because of the wetness and a poor filtering capacity, 
this soil is poorly suited to septic tank absorption fields. 
It readily absorbs but does not adequately filter the 
effluent. The poor filtering capacity can result in the 
pollution of ground water supplies. Special construction 
methods, such as filling or mounding with suitable 
material, are needed to raise the absorption field above 
the water table and to increase the filtering capacity. The 
soil is generally unsuited to sewage lagoons because of 
seepage. 

The land capability classification is IVs. The Michigan 
soil management group is 5a. 


6A—Tappan-Avoca complex, 0 to 3 percent slopes. 
This map unit consists of a nearly level, poorly drained 
Tappan soil and a nearly level, somewhat poorly drained 
Avoca soil. The Tappan soil is in sags, swales, and 
drainageways. It is subject to ponding. The Avoca soil is 
on low knolls and low ridges. Individual areas are 
irregular in shape and range from 10 to more than a 
thousand acres in size. They are about 45 to 60 percent 
Tappan and similar soils and 25 to 50 percent Avoca 
and similar soils. The soils occur as areas so small or so 
intricately mixed that mapping them separately is not 
practical. 

Typically, the Tappan soil has a surface layer of very 
dark grayish brown, friable loam about 10 inches thick. 
The subsoil is mottled, friable, calcareous loam about 19 
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inches thick. The upper part is dark grayish brown, and 
the lower part is grayish brown. The substratum to a 
depth of about 60 inches is brown, friable, calcareous 
loam. In some places the surface layer is not calcareous. 
In other places the surface layer and subsoil are coarser 
textured. 

Typically, the Avoca soil has a surface layer of dark 
brown, very friable loamy fine sand about 11 inches 
thick. The subsoil is dark brown, mottled, friable loamy 
fine sand about 9 inches thick. The substratum to a 
depth of about 60 inches is brown, mottled, friable, 
calcareous loam. In some places the depth to the 
substratum is more than 40 inches. In other places it is 
less than 18 inches. 

included with these soils in mapping are small areas of 
the poorly drained Belleville and somewhat poorly 
drained Londo soils. Belleville soils are more droughty 
than the Tappan soil. They are in landscape positions 
similar to those of the Tappan soil. Londo soils have a 
higher available water capacity than the Avoca soil. They 
are in landscape positions similar to those of Avoca soil. 
included soils make up 10 to 20 percent of the unit. 

Permeability is moderate or moderately slow in the 
upper part of the Tappan soil and slow in the lower part. 
It is rapid in the upper part of the Avoca soil and 
moderately slow in the lower part. Available water 
capacity is high in the Tappan soil and moderate in the 
Avoca soil. Surface runoff is slow to ponded on the 
Tappan soil and slow on the Avoca soil. From late in fall 
to spring, the seasonal high water table is near or above 
the surface of the Tappan soil and is at a depth of 0.5 
foot to 1.5 feet in the Avoca soil. In some areas the 
surface layer of the Tappan soil contains free lime, which 
can cause phosphorus, manganese, and zinc 
deficiencies. 

Most areas of these soils are farmed. Some are used 
as woodland. 

These soils are well suited to corn, beans, winter 
wheat, and red clover. The major management concerns 
are wetness, ponding, tilth, soil blowing, and fertility. A 
surface and subsurface drainage system is needed to 
remove excess water. The sandy areas should not be 
overdrained. Some of these areas are droughty in 
midsummer. Soil blowing, compaction, and surface 
crusting can be controlled by applying a system of 
conservation tillage, establishing buffer strips, growing 
cover crops, and returning crop residue to the soil. 
Applying fertilizer in bands near the planted crops or as 
foliar spray improves fertility. 

These soils are fairly well suited to pasture. The major 
management concern is the wetness. Also, compaction 
is a concern in some areas, and seasonal droughtiness 
is a limitation in the sandy areas. Grazing should be 
restricted during wet periods. Overgrazing the sandy 
areas can remove the plant cover and increase the 
susceptibility to soil blowing. Proper stocking rates, 
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rotation grazing, and restricted use during wet or very dry 
periods help to keep the pasture in good condition. 

These soils are well suited to woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, and the windthrow hazard. Operating 
planting and harvesting equipment is difficult during wet 
periods. Harvesting equipment should be used only when 
the soils are relatively dry or frozen. Planting seedlings 
that can withstand wet conditions reduces the seedling 
mortality rate. A shallow rooting depth caused by the 
seasonal high water table increases the windthrow 
hazard. Harvest methods that do not isolate the 
remaining trees or leave them widely spaced reduce this 
hazard. 

Because of the wetness and the ponding, these soils 
are poorly suited to building site development. A surface 
or subsurface drainage system helps to lower the water 
table. The buildings can be constructed on well 
compacted fill material, which raises the site. Proper 
design and careful construction help to keep water away 
from basements. 

The Tappan soil is generally unsuited to septic tank 
absorption fields because of the ponding and the slow 
permeability. The Avoca soil is poorly suited because of 
the wetness and the moderately slow permeability. 
Special construction methods, such as filling or 
mounding with suitable material, can raise the absorption 
field above the water table in the Avoca soil. Both soils 
are poorly suited to sewage lagoons because of 
seepage, ponding, and wetness. Sealing the lagoon 
helps to prevent excessive seepage. Adding fill material 
to the berm around the lagoon helps to divert runoff 
water. 

The land capability classification is llw. The Michigan 
soil management groups are 2c-c and 4/2b. 


8A—Tappan-Londo loams, 0 to 2 percent slopes. 
This map unit consists of a nearly level, poorly drained 
Tappan soil and a nearly level, somewhat poorly drained 
Londo soil. The Tappan soil is in drainageways and 
depressions and on flats. It is subject to ponding. The 
Londo soil is in the slightiy higher landscape positions. 
Individual areas are broad and irregularly shaped and 
range from 10 to several thousand acres in size. They 
are about 40 to 60 percent Tappan and similar soils and 
25 to 55 percent Londo and similar soils. The soils occur 
as areas so small or so intricately mixed that mapping 
them separately is not practical. 

Typically, the surface layer of the Tappan soil is very 
dark gray, calcareous, friable loam about 11 inches thick. 
The subsoil is dark gray, mottled, friable, calcareous 
loam about 8 inches thick. The substratum to a depth of 
about 60 inches is dark grayish brown, grayish brown, 
and brown, mottled, firm, calcareous loam. In some 
places the subsoil is not calcareous. In other places the 
surface layer and subsoil are coarser textured. 
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Typically, the surface layer of the Londo soil is dark 
grayish brown, friable loam about 10 inches thick. The 
subsoil is about 10 inches thick. The upper part is dark 
yellowish brown, friable loam mixed with coatings of 
grayish brown, very friable sandy loam. The lower part is 
dark yellowish brown, mottled, firm loam. The substratum 
to a depth of about 60 inches is dark yellowish brown 
and brown, mottled, friable, calcareous loam. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Avoca soils. These 
included soils are more droughty than the Londo soil. 
They are in landscape positions similar to those of 
Londo soil. They make up 5 to 10 percent of the unit. 

Permeability is moderate or moderately slow in the 
upper part of the Tappan soil and slow in the lower part. 
It is moderate or moderately slow in the Londo soil. 
Available water capacity is high in both soils. Surface 
runoff is slow to ponded. From late in fall to spring, the 
seasonal high water table is near or above the surface of 
the Tappan soil and is at a depth of 1 to 2 feet in the 
Londo soil. The surface layer of the Tappan soil contains 
free lime, which can restrict the availability of 
phosphorus, manganese, and zinc. 
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Figure 5.—Sugar beets in an area of Tappan-Londo loams, 0 to 2 percent slopes. 


Soil Survey 


Most areas of these soils are farmed (fig. 5). Some are 
used as woodland. 

These soils are well suited to corn, wheat, beans, 
sugar beets, and alfalfa. The major management 
concerns are wetness, compaction, and fertility. Both 
surface and subsurface drainage systems are needed to 
reduce the wetness (fig. 6). Working the soils when they 
are too wet results in cloddiness and compaction. 
Compaction inhibits root development. As the soil 
structure is destroyed by compaction and excessive 
tillage, surface crusting becomes more severe. Applying 
a system of conservation tillage, growing cover crops, 
and returning crop residue to the soil help to maintain 
tilth. Applying fertilizer in bands near the planted crops or 
as foliar spray improves the fertility of the Tappan soil. 

These soils are fairly well suited to pasture. The major 
management concerns are wetness and compaction. 
Overgrazing or grazing when the soils are wet causes 
compaction of the surface layer and destroys the cover 
of forage plants. Proper stocking rates and rotation or 
strip grazing during wet periods help to keep the pasture 
in good condition. 
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Figure 6.—A drainage ditch in an area of Tappan-Londo loams, 0 to 2 percent slopes. The toe-wall structure helps to prevent gullying. 


These soils are well suited to woodland. The major 
concerns are the eguipment limitation, seedling mortality, 
and the windthrow hazard. Eguipment should be used 
only when the soils are relatively dry or frozen. Planting 
seedlings that can withstand wet conditions reduces the 
seedling mortality rate. A shallow rooting depth caused 
by the seasonal high water table increases the 
windthrow hazard. Harvest methods that do not isolate 
the remaining trees or leave them widely spaced reduce 
this hazard. 

Because of the wetness and the ponding, these soils 
are poorly suited to building site development. Surface 
and subsurface drainage systems help to lower the 
water table. The buildings can be constructed on well 
compacted fill material, which raises the site. Proper 
design and careful construction help to keep water away 
from basements. 

The Tappan soil is generally unsuited to septic tank 
absorption fields because of the slow permeability and 
the ponding. The Londo soil is poorly suited because of 
the wetness and the moderate or moderately slow 
permeability. Special construction methods, such as 


filling with suitable material, can raise the absorption field 
above the water table in the Londo soil. Enlarging and 
pressurizing the absorption field help to overcome the 
moderate or moderately slow permeability. Both soils are 
poorly suited to sewage lagoons because of the ponding 
and the wetness. Installing shallow surface drains and 
adding fill material to the berm arour - lagoon help to 
control ponding and runoff. 

The land capability classification is llw. The Michigan 
soil management groups are 2.5c-c and 2.5b. 


10B—Pipestone fine sand, 0 to 4 percent slopes. 
This nearly level and gently undulating, somewhat poorly 
drained soil is on flats, low knolls, and low ridges. 
Individual areas are irregularly shaped or linear and 
range from 4 to 200 acres in size. 

Typically, the surface layer is black, friable fine sand 
about 6 inches thick. The subsurface layer is grayish 
brown, very friable fine sand about 4 inches thick. The 
subsoil is about 35 inches thick. It is mottled and is very 
friable and friable. The upper part is very dark grayish 
brown fine sand and dark brown loamy sand, and the 
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lower part is dark yellowish brown fine sand. The 
substratum to a depth of about 60 inches is yellowish 
brown, mottled, loose fine sand. In places thin layers of 
loamy sand are in the substratum. 

Included with this soil in mapping are small areas of 
the moderately well drained Covert, poorly drained 
Granby, and somewhat poorly drained Wixom soils. 
Covert soils are on knolls and ridges. Granby soils are in 
depressions and drainageways. Wixom soils have a 
loamy subsoil. They are in positions on the landscape 
similar to those of the Pipestone soil. Included soils 
make up 3 to 25 percent of the unit. 

Permeability is rapid in the Pípestone soil. Available 
water capacity is low. Surface runoff is slow or very slow. 
The seasonal high water table is at a depth of 0.5 foot to 
1.5 feet from late in fall to late in spring. 

Most areas of this soil are used as woodland. Some 
are used as cropland. 

This soil is poorly suited to cropland. Corn, cucumbers, 
beans, and red clover, however, can be grown. The 
major management concerns are wetness, soil blowing, 
and the organic matter content. Both surface and 
subsurface drainage systems are needed to reduce the 
wetness. The soil can be easily overdrained. Erosion- 
control structures may be needed where surface ditches 
and natural drainageways enter deep drainage ditches. 
The soil is often droughty in the summer. Irrigation may 
be needed. Conservation tillage, windbreaks, rye buffer 
strips, cover crops, and stripcropping help to control soil 
blowing. Returning crop residue to the soil and regularly 
adding other organic material increase the organic 
matter content and the available water capacity. 

This soil is fairly well suited to pasture. The major 
management concerns are wetness during the spring 
and droughtiness during the summer. Proper stocking 
rates, rotation or strip grazing, and restricted use during 
very dry and wet periods help to keep the pasture in 
good condition. 

This soil is well suited to woodland. The major 
management concerns are the equipment limitation and 
the windthrow hazard. Equipment should be used only 
when the soil is relatively dry or frozen. A shallow rooting 
depth caused by the seasonal high water table increases 
the windthrow hazard. Harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
reduce this hazard. 

Because of the wetness, this soil is poorly suited to 
building site development. A surface or subsurface 
drainage system helps to lower the water table. The 
buildings can be constructed on well compacted fill 
material, which raises the site. 

Because of the wetness and a poor filtering capacity, 
this soil is poorly suited to septic tank absorption fields. 
It readily absorbs but does not adequately filter the 
effluent. The poor filtering capacity can result in the 
pollution of ground water supplies. Special construction 
methods, such as filling or mounding with suitable 
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material, are needed to raise the absorption field above 
the water table. The soil is generally unsuited to sewage 
lagoons because of wetness and seepage. 

The land capability classification is IVw. The Michigan 
soil management group is 5B. 


11B—Metamora sandy loam, 0 to 4 percent slopes. 
This nearly level and gently undulating, somewhat poorly 
drained soil is on flats and low knolls. Individual areas 
are broad and irregularly shaped and range from 4 to 60 
acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable sandy loam about 10 inches thick. The subsurface 
layer is yellowish brown, mottled, friable sandy loam 
about 10 inches thick. The subsoil is dark yellowish 
brown, mottled, friable loam about 8 inches thick. The 
substratum to a depth of about 60 inches is yellowish 
brown, mottled, calcareous, firm loam. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Wixom and poorly drained 
Belleville and Corunna soils. Wixom soils are more 
droughty than the Metamora soil. They are in landscape 
positions similar to those of the Metamora soil. Belleville 
and Corunna soils are in drainageways and low 
depressions. Included soils make up about 2 to 15 
percent of the unit. 

Permeability is moderately rapid in the upper part of 
the Metamora soil and moderately slow in the lower part. 
Available water capacity is high. Surface runoff is slow. 
The seasonal high water table is at a depth of 1 to 2 
feet from late in fall to spring. 

Most areas of this soil are used as cropland. Some are 
used as pasture or woodland. 

This soil is well suited to corn, winter wheat, beans, 
and red clover. The major management concerns are 
wetness and soil blowing. Both surface and subsurface 
drainage systems are needed to reduce the wetness. 
Applying a system of conservation tillage, growing cover 
crops, and returning crop residue to the soil help to 
maintain tilth and reduce the susceptibility to soil 
blowing. 

This soil is well suited to pasture. The major 
management concern is the wetness. Restricted grazing 
during wet periods helps to keep the pasture in good 
condition. 

This soil is well suited to woodland. The major 
management concerns are the equipment limitation and 
the windthrow hazard, both of which are caused by the 
wetness. Equipment should be used only when the soil 
is relatively dry or frozen. Harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
help to prevent windthrow. 

Because of the wetness, this soil is poorly suited to 
building site development. Surface or subsurface 
drainage methods help to lower the water table. The 
buildings can be constructed on well compacted fill 
material, which raises the site. 
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Because of the wetness and the moderately slow 
permeability in the lower part of the profile, this soil is 
poorly suited to septic tank absorption fields. Special 
construction methods, such as filling or mounding with 
Suitable material, may be needed to raise the absorption 
field above the water table. Pressurizing the absorption 
field helps to overcome the moderately slow 
permeability. The soil is poorly suited to sewage lagoons 
because of the wetness. Sealing the lagoon helps to 
prevent excessive seepage. Adding fill material to the 
berm around the lagoon helps to divert runoff water. 

The land capability classification is llw. The Michigan 
soil management group is 3/2b. 


12—Corunna sandy loam. This nearly level, poorly 
drained soil is on flats and in depressions and 
drainageways. It is subject to ponding. Individual areas 
are irregular in shape and range from 4 to 280 acres in 
size. 

Typically, the surface layer is very dark grayish brown, 
very friable sandy loam about 10 inches thick. The 
subsoil is mottled sandy loam about 23 inches thick. The 
upper part is dark grayish brown and very friable, and the 
lower part is grayish brown and friable. The substratum 
to a depth of about 60 inches is dark grayish brown and 
grayish brown, mottled, friable and firm, calcareous loam. 
In some areas the surface layer is less than 10 inches 
thick. In other areas the soil has a calcareous surface 
layer and subsurface layer. In places less than 26 or 
more than 40 inches of moderately coarse textured 
material overlies the medium textured material. 

Included with this soil in mapping are small areas of 
the poorly drained Belleville and somewhat poorly 
drained Metamora soils. Belleville soils are more 
droughty than the Corunna soil. They are in landscape 
positions similar to those of the Corunna soil. Metamora 
soils are on low knolls. Included soils make up about 5 
to 10 percent of the unit. 

Permeability is moderate or moderately rapid in the 
upper part of the Corunna soil and moderately slow in 
the lower part. Available water capacity is high. Surface 
runoff is very slow or ponded. The seasonal high water 
table is near or above the surface from late in fall to 
spring. 

Most areas of this soil are farmed. Some are used as 
woodland. 

This soil is well suited to corn, winter wheat, beans, 
and sugar beets. The major management concerns are 
wetness and compaction. Both surface and subsurface 
drainage systems are needed to reduce the wetness. 
Shallow surface ditches are effective in removing surface 
water from low areas after heavy rains. Erosion-control 
structures may be needed where natural drainageways 
enter the deeper drainage ditches. Working the soil 
when it is too wet results in cloddiness and compaction. 
Compaction inhibits root development. As the soil 
structure is altered by compaction and excessive tillage, 
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suríace crusting becomes more severe. Applying a 
system of conservation tillage, growing cover crops, and 
returning crop residue to the soil help to maintain tilth. 

This soil ìs fairly well suited to pasture. The major 
management concerns are wetness and compaction. 
Restricted grazing during wet periods helps to prevent 
compaction and damage to the cover of forage plants. 
Proper stocking rates and rotation grazing help to keep 
the pasture in good condition. 

This soil is fairly well suited to woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, and the windthrow hazard. Equipment 
should be used only when the soil is relatively dry or 
frozen. Because losses of planted seedlings are more 
than 50 percent and controlling windthrow is difficult, 
such harvest methods as selective cutting and strip 

Because of the wetness, this soil is poorly suited to 
building site development. Buildings can be constructed 
on well compacted fill material, which raises the site. 
Surface and subsurface drainage methods help to lower 
the water table. 

Because of the wetness and the moderately slow 
permeability, this soil is generally unsuited to septic tank 
absorption fields. It is poorly suited to sewage lagoons 
because of wetness and seepage. Sealing the lagoon 
helps to prevent excessive seepage. Adding fill material 
to the berm around the lagoon helps to divert runoff 
water. 

The land capability classification is llw. The Michigan 
soil management group is 3/2c. 


13A—Wixom-Belleville loamy fine sands, 0 to 3 
percent slopes. This map unit consists of a nearly level, 
somewhat poorly drained Wixom soil and a nearly level, 
poorly drained Belleville soil. The Wixom soil is on low 
mounds and low ridges. The Belleville soil is in 
depressions and drainageways and is subject to ponding. 
Individual areas are irregular in shape and range from 10 
to 420 acres in size. They are about 45 to 65 percent 
Wixom and similar soils and 25 to 45 percent Belleville 
and similar soils. The soils occur as areas so small or so 
intricately mixed that mapping them separately is not 
practical. 

Typically, the surface layer of the Wixom soil is dark 
grayish brown, very friable loamy fine sand about 9 
inches thick. The subsoil is about 28 inches thick. It is 
mottled. The upper part is dark brown fine sand and dark 
yellowish brown loamy fine sand, and the lower part is 
brown fine sandy loam. The substratum to a depth of 
about 60 inches is brown, mottled loam. 

Typically, the surface layer of the Belleville soil is 
black, very friable loamy fine sand about 10 inches thick. 
The subsoil is mottled, very friable loamy fine sand about 
12 inches thick. The upper part is grayish brown, and the 
lower part is brown. The substratum to a depth of about 
60 inches is brown, mottled, firm loam. In some areas 
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less than 20 or more than 40 inches of sandy material 
overlies the loamy material. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Metamora soils and poorly 
drained Corunna soils. Corunna soils are in landscape 
positions similar to those of the Belleville soil. Metamora 
soils are in landscape positions similar to those of the 
Wixom soil. Both of the included soils are not so 
droughty as the Wixom and Belleville soils. They make 
up 5 to 15 percent of the unit. 

Permeability is rapid in the upper part of the Wixom 
and Belleville soils and moderately slow in the lower 
part. Available water capacity is moderate. Surface runoff 
is slow on the Wixom soil and very slow or ponded on 
the Belleville soil. From late in fall to spring, the 
seasonal high water table is at a depth of 0.5 foot to 1.5 
feet in the Wixom soil and is near or above the surface 
of the Belleville soil. 

Most areas are farmed or wooded. These soils are 
fairly well suited to corn, beans, and red clover. The 
major management concerns are wetness, soil blowing, 
and the content of organic matter. Both surface and 
subsurface drainage systems are needed to reduce the 
wetness. Erosion-control structures may be needed 
where surface ditches and natural drainageways enter 
deeper drainage ditches. The soils are often droughty in 
the summer. Irrigation may be needed. Windbreaks, 
buffer strips, cover crops, stripcropping, and no-till 
planting help to control soil blowing. Returning crop 
residue to the soil and regularly adding other organic 
material increase the organic matter content. 

These soils are only fairly well suited to pasture. The 
wetness is the main limitation, but seasonal droughtiness 
also is a limitation. Overgrazing or grazing when the soil 
is too wet destroys the cover of forage plants, 
Overgrazing during very dry periods can destroy the 
plant cover and increase the susceptibility to soil 
blowing. Proper stocking rates, rotation or strip grazing, 
and restricted use during wet or very dry periods help to 
keep the pasture in good condition. 

These soils are fairly well suited to woodland. The 
major management concerns are the equipment 
limitation, seedling mortality, and the windthrow hazard. 
Planting or logging equipment should be used only when 
the soils are relatively dry or frozen. A shallow rooting 
depth caused by the seasonal high water table increases 
the windthrow hazard. Harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
reduce this hazard. 

Because of the wetness and the ponding, these soils 
are poorly suited to building site development. Buildings 
can be constructed on well compacted fill material, 
which raises the site. Surface or subsurface drainage 
methods help to lower the water table. 

The Wixom soil is poorly suited to septic tank 
absorption fields because of the wetness and the 
moderately slow permeability in the lower part of the 
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profile. The Belleville soil is generally unsuited because 
of the ponding. Special construction methods, such as 
filling or mounding with suitable material, are needed to 
raise the absorption field above the water table in the 
Wixom soil. Pressurizing the absorption field helps to 
overcome the moderately slow permeability. Both soils 
are generally unsuited to sewage lagoons because of 
seepage, ponding, and wetness. 

The land capability classification is lllw. The Michigan 
soil management groups are 4/2b and 6 


14A—Avoca loamy fine sand, 0 to 3 percent 
slopes. This nearly level, somewhat poorly drained soil 
is on flats, low knolls, and low ridges. Individual areas 
are irregularly shaped or linear and range from 3 to 70 
acres in size. 

Typically, the surface layer is dark brown, very friable 
foamy fine sand about 11 inches thick. The subsoil is 
dark brown, mottled, friable loamy fine sand about 9 
inches thick. The substratum to a depth of about 60 
inches is brown, mottled, friable, calcareous loam. 

Included with this soil in mapping are small areas of 
the somewhat poorly draìned Londo and Metamora and 
poorly drained Corunna and Tappan soils. These soils 
are not so droughty as the Avoca soil. Londo and 
Metamora soils are in landscape positions similar to 
those of the Avoca soil. Corunna and Tappan soils are 
slightly lower on the landscape than the Avoca soil. 
Included soils make up 5 to 15 percent of the unit. 

Permeability is rapid in the upper part of the Avoca soil 
and moderately slow in the lower part. Available water 
capacity is moderate. Surface runoff is slow or very slow. 
The seasonal high water table is at a depth of 0.5 foot to 
1.5 feet from late in fall to spring. 

Most areas are farmed or wooded. This soil is fairly 
well suited to corn, beans, winter wheat, and red clover. 
The major management concerns are wetness, soil 
blowing, and the content of organic matter. Both surface 
and subsurface drainage systems are needed to reduce 
the wetness. Erosion-control structures may be needed 
where surface ditches and natural drainageways enter 
deep drainage ditches. The soil is often droughty in the 
summer. Irrigation may be needed. Establishing 
windbreaks and buffer strips, growing cover crops, 
applying a system of conservation tillage, stripcropping, 
and returning crop residue to the soil help to control soil 
blowing. Returning crop residue to the soil and regularly 
adding other organic material increase the organic 
matter content. 

This soil is well suited to pasture. The wetness is the 
main limitation, but seasonal droughtiness also is a 
limitation. Overgrazing or grazing when the soil is too wet 
destroys the cover of forage plants. Overgrazing during 
very dry periods can destroy the plant cover and 
increase the susceptibility to scil blowing. Proper 
stocking rates, rotation or strip grazing, and restricted 
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use during wet or very dry periods help to keep the 
pasture in good condition. 

This soil is fairly well suited to woodland. The major 
management concerns are the eguipment limitation and 
the windthrow hazard. Eguipment should be used only 
when the soil is relatively dry or frozen. A shallow rooting 
depth caused by the seasonal high water table increases 
the windthrow hazard. Harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
reduce this hazard. 

Because of the wetness, this soil is poorly suited to 
building site development. Buildings can be constructed 
on well compacted fill material, which raises the site. A 
surface or subsurface drainage method helps to lower 
the water table. 

Because of the wetness and the moderately slow 
permeability in the lower part of the profile, this soil is 
poorly suited to septic tank absorption fields. Special 
construction methods, such as filling or mounding with 
suitable material, are needed to raise the absorption field 
above the water table. Pressurizing the absorption field 
helps to overcome the moderately slow permeability. 
The soil is unsuited to sewage lagoons because of 
wetness and seepage. 

The land capability classification is lllw. The Michigan 
Soil management group is 4/2b. 


18—Essexville loamy fine sand. This nearly level, 
poorly drained soil is on broad flats and in narrow 
swales. It is subject to ponding. Individual areas are 
irregularly shaped or elongated and range from 4 to 
many hundred acres in size. 

Typically, the surface layer | black, very friable, 
calcareous loamy fine sand about 12 inches thick. The 
subsoil is dark grayish brown, mottled, loose, calcareous 
fine sand about 4 inches thick. The upper part of the 
substratum is pale brown and grayish brown, mottled, 
loose, calcareous fine sand. The lower part to a depth of 
about 60 inches is brown and grayish brown, mottled, 
firm, calcareous loam. In places the sandy material is 
less than 18 or more than 40 inches deep over the 
loamy material. 

Included with this soil in mapping are small areas of 
the poorly drained Tappan and somewhat poorly drained 
Avoca soils. Tappan soils are not so droughty as the 
Essexville soil. Included soils make up 3 to 10 percent of 
the unit. 

Permeability is rapid in the upper part of the Essexville 
Soil and moderately slow in the lower part. Available 
water capacity is moderate. Surface runoff is very slow 
or ponded. The seasonal high water table is near or 
above the surface from late in fall to spring. The surface 
layer contains free lime, which can cause phosphorus, 
manganese, and zinc deficiencies. 

Most areas of this soil are farmed. Some are used as 
woodland. 
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This soil is fairly well suited to potatoes, beans, corn, 
cucumbers, and onions (fig. 7). The major management 
concerns are wetness, fertility, and soil blowing. Both 
surface and subsurface drains are needed to remove 
ponded and subsurface water. Some areas near 
Saginaw Bay are protected from ponding by dikes. Lift 
pumps are used to reduce the wetness in these areas. 
Applying fertilizer in bands near the planted crops or as 
foliar spray improves fertility. Applying a system of 
conservation tillage, returning crop residue to the soil, 
stripcropping, and establishing buffer strips, vegetative 
barriers, and field windbreaks help to control soil 
blowing. The soil is often droughty during the summer. 
Irrigation may be needed. 

This soil is well suited to pasture. The major 
management concern is the wetness. Overgrazing or 
grazing when the soil is wet destroys the cover of forage 
plants. Restricted grazing during wet periods and rotation 
or strip grazing help to keep the pasture in good 
condition. 

This soil is poorly suited to woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, and the windthrow hazard. Equipment 
should be used only when the soil is relatively dry or 
frozen. Because losses of planted seedlings are 50 
percent or more and controlling windthrow is difficult, 
such harvest methods as selective cutting and strip 
cutting are needed. 

Because of the ponding, this soil is poorly suited to 
building site development. It is generally not used as a 
building site. It is generally unsuited to septic tank 
absorption fields because of the ponding and the 
moderately slow permeability in the lower part of the 
profile. It is unsuited to sewage lagoons because of 
ponding and seepage. 

The land capability classification is lllw. The Michigan 
soil management group is 4/2c-c. 


19A—Wasepi sandy loam, 0 to 3 percent slopes. 
This nearly level, somewhat poorly drained soil is on 
broad flats and along narrow drainageways. Individual 
areas are long or irregularly shaped and range from 4 to 
160 acres in size. 

Typically, the surface layer is very dark gray, friable, 
calcareous sandy loam about 9 inches thick. The subsoil 
is calcareous, mottled, firm sandy loam about 15 inches 
thick. The upper part is yellowish brown, and the lower 
part is dark grayish brown. The upper part of the 
substratum is grayish brown, mottled, loose, calcareous 
loamy sand. The lower part to a depth of about 60 
inches is yellowish brown, calcareous coarse sand and 
very gravelly sand. In some areas in Watertown 
Township, the soil has a loamy substratum below a 
depth of 40 inches. 

Included with this soil in mapping are small areas of 
the well drained Boyer, moderately well drained Perrin, 
and very poorly drained Gilford soils. Boyer and Perrin 
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soils are higher on the landscape than the Wasepi soil. 
Gilford soils are in depressions and drainageways. 
Included soils make up about 3 to 15 percent of the map 
unit. 

Permeability is moderately rapid in the upper part of 
the Wasepi soil and very rapid in the lower part. 
Available water capacity is low. Surface runoff is slow. 
The seasonai high water table is at a depth of 1 to 2 
feet from late in fall to spring. 

Most areas of this soil are used as cropland or 
pasture. Some are used as woodland. 

This soil is fairly well suited to corn, beans, red clover, 
and a mixture of alfalfa and bromegrass. Droughtiness is 
a limitation during some periods, but the seasonal 
wetness also is a limitation. Soil blowing is a hazard. The 
soil is droughty in midsummer. Irrigation may be needed. 
A surface and subsurface drainage system is needed to 
remove excess water in the spring (fig. 8). Applying a 
system of conservation tillage, establishing windbreaks 
and buffer strips, growing cover crops, and returning 
crop residue to the soil conserve moisture and help to 
control soil blowing. 

This soil is well suited to pasture. Droughtiness is the 


Figure 7.—Onions and field corn In an area of Essexville loamy fine sand. 
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main limitation, but the wetness also is a limitation. 
Grazing when the soil is wet can destroy the cover of 
forage plants. During the summer, the soil often does not 
have a sufficient moisture supply. Overgrazing during 
these dry periods can damage the forage plants and 
reduce the extent of the ground cover. Proper stocking 
rates, rotation or strip grazing, and restricted use during 
wet and very dry periods help to keep the pasture in 
good condition. 

This soil is fairly well suited to woodland. The major 
management concerns are the equipment limitation and 
the windthrow hazard. Equipment should be used only 
when the soil is relatively dry or frozen. A shallow rooting 
depth caused by the seasonal high water table increases 
the windthrow hazard. Harvest methods that do not 
isolate the remaining trees or leave them widely spaced 
reduce this hazard. 

Because of the wetness, this soil is poorly suited to 
building site development. Surface and subsurface 
drainage methods help to lower the water table. The 
buildings can be constructed on well compacted fill 
material, which raises the site. 
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Because of the wetness and a poor filtering capacity, 
this soil is poorly suited to septic tank absorption fields. 
Special construction methods, such as filling or 
mounding with suitable material, are needed to raise the 
absorption field above the water table. The soil readily 
absorbs but does not adeguately filter the effluent. The 
poor filtering capacity can result in the pollution of 
ground water supplies. The soil is generally unsuited to 
sewage lagoons because of seepage and wetness. 

The land capability classification is His. The Michigan 
soil management group is 4b. 


20B—Guelph-Londo loams, 0 to 6 percent slopes. 
This map unit consists of nearly level to undulating soils. 
The moderately well drained Guelph soil is on the higher 
convex parts of the undulating landscape. The 
somewhat poorly drained Londo soil is on the lower 
concave parts of the landscape. Individual areas are 
irregular in shape and range from 20 to 1,500 acres in 
size. They are about 55 to 75 percent Guelph and similar 
soils and 20 to 40 percent Londo and similar soils. The 
soils occur as areas 50 small or so intricately mixed that 
mapping them separately is not practical. 
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Typically, the surface layer of the Guelph soil is dark 
grayish brown, friable loam about 8 inches thick. The 
subsoil is loam about 15 inches thick. The upper part is 
mixed dark brown and brown and is friable, and the 
lower part is dark brown and firm. The substratum to a 
depth of about 60 inches is yellowish brown, firm, 
calcareous loam. 

Typically, the surface layer of the Londo soil is dark 
grayish brown, friable loam about 10 inches thick. The 
subsoil also is about 10 inches thick. The upper part is 
dark yellowish brown, friable loam mixed with coatings of 
grayish brown, very friable sandy loam. The lower part is 
dark yellowish brown, firm loam. The substratum to a 
depth of about 60 inches is dark yellowish brown and 
brown, mottled, friable, calcareous loam. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Avoca and poorly drained 
Tappan soils, which make up about 5 to 10 percent of 
the unit. Avoca soils are more droughty than the Guelph 
and Londo soils. They are in landscape positions similar 
to those of the Londo soil. Tappan soils are in low sags 
and drainageways. A few spots of moderately eroded 
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Figure 8.—A grassed waterway and drop Inlet in an area of Wasepi sandy loam, 0 to 3 percent slopes. 
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soils are also included. These eroded soils have a 
surface layer that is thinner and lighter colored than that 
of the Guelph and Londo soils. They are on the upper 
parts of the landscape. They make up less than 2 
percent of the unit. 

Permeability is moderate in the Guelph soil. It is 
moderate or moderately slow in the Londo soil. Available 
water capacity is high in both soils. Surface runoff is 
medium or slow. The seasonal high water table in the 
Guelph soil is at a depth of 2.5 to 6.0 feet from early in 
winter to spring. The one in the Londo soil is at a depth 
of 1.0 to 2.0 feet from late in fall to spring. 

Most areas of these soils are used as cropland. Some 
are used as pasture or woodland. 

These soils are well suited to corn, winter wheat, 
beans, sugar beets, barley, and a mixture of alfalfa and 
bromegrass. Apples and sunflowers also can be grown. 
The major management concerns are water erosion, 
wetness, and compaction. Applying a system of 
conservation tillage, growing cover crops, establishing 
grassed waterways and diversions, and returning crop 
residue to the soil reduce the susceptibility to erosion, 
help to prevent compaction, and improve tilth. Random 
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Figure 9.—Open drains in an area of Guelph-Londo loams, 0 to 6 percent slopes. 
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surface and subsurface drains reduce the wetness (fig. 
9). 

These soils are well suited to pasture. The major 
management concerns are compaction and wetness. 
Overgrazing or grazing during wet periods often results in 
compaction and damages the cover of forage plants. 
Proper stocking rates, rotation or strip grazing, and 
restricted use during wet periods help to keep the 
pasture in good condition. 

These soils are well suited to woodland. The major 
management concerns are the equipment limitation and 
the windthrow hazard. Equipment should be used only 
when the soils are relatively dry or frozen. A shallow 
rooting depth caused by the seasonal high water table 
increases the hazard of windthrow in some areas. 
Harvest methods that do not isolate the remaining trees 
or leave them widely spaced reduce this hazard. 

The Guelph soil is fairly well suited to building site 
development. The wetness of this soil is a limitation on 
sites for buildings with basements. The Londo soil is 
poorly suited to buildìng site development because of the 
wetness. A drainage system helps to lower the water 
table. Well compacted fill material is needed to raise 
sites for buildings with or without basements in areas of 
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the Londo soil and to raise sites for buildings with 
basements in areas of the Guelph soil. 

The Guelph soil is poorly suited to septic tank 
absorption fields because of the wetness, and the Londo 
soil is poorly suited because of the wetness and the 
restricted permeability. Special construction methods, 
such as filling or mounding with suitable material, are 
needed to raise the absorption field above the water 
table. Enlarging or pressurizing the absorption field or 
installing alternating drain fields helps to overcome the 
restricted permeability in the Londo soil. 

These soils are poorly suited to sewage lagoons 
because of the wetness. Installing a surface drainage 
system and adding fill material to the berm around the 
lagoon reduce the wetness. 

The land capability classification is lle. The Michigan 
soil management groups are 2.58 and 2.5b. 


20C—Guelph loam, 6 to 12 percent slopes. This 
gently rolling, well drained soil is on knolls and ridges 
and in areas adjacent to drainageways. Individual areas 
are irregular in shape and range from 20 to 300 acres in 
size. 

Typically, the surface layer is dark brown, friable loam 
about 8 inches thick. The subsoil is dark brown, firm 
loam about 12 inches thick. The substratum to a depth 
of about 60 inches is,brown, firm, calcareous loam. In 
places the surface layer is eroded and has been mixed 
with the upper part of the subsoil by plowing. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Londo and poorly drained 
Tappan soils in depressions and drainageways. These 
soils make up about 10 percent of the unit. A few spots 
of moderately eroded soils are also included. These 
eroded soils have a surface layer that is thinner and 
lighter colored than that of the Guelph soil. They are on 
the upper parts of side slopes. They make up less than 5 
percent of the unit. 

Permeability is moderate in the Guelph soil. Available 
water capacity is high. Surface runoff is medium or rapid. 

Most areas oí this soil are used as cropland. Some are 
used as pasture or woodland. 

This soil is fairly well suited to corn, winter wheat, 
white beans, barley, and a mixture of alfalfa and 
bromegrass (fig. 10). The major management concerns 
are water erosion and compaction. Crop rotations that 
include small grain and hay, conservation tillage, grassed 
waterways, diversions, and cover crops help to prevent 
excessive erosion and compaction and improve tilth. The 
depressions and drainageways remain wet in spring. The 
wetness can delay fieldwork. It can be reduced by 
random surface and subsurface drains. 

This soil is well suited to pasture. A cover of pasture 
plants is effective in controlling erosion. The major 
management concern is compaction. Overgrazing can 
damage the forage plants, reduce the extent of the 
ground cover, and result in compaction and excessive 
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runoff. Proper stocking rates and rotation or strip grazing 
help to keep the pasture in good condition. 

This soil is well suited to woodland. No major hazards 
or limitations affect planting or harvesting. 

Because of the slope, this soil is only fairly well suited 
to building site development. Buildings should be 
designed so that they conform to the natural slope of the 
land. Land shaping is necessary in some areas. 

Because of the slope, this soil is only fairly weil suited 
to septic tank absorption fields. Special construction 
methods, such as land shaping, pressurizing the 
absorption field, and installing the distribution lines 
across the slope, help to overcome this limitation. The 
soil is poorly suited to sewage lagoons because of the 
siope. It generally is not used for this purpose. 

The land capability classification is llle. The Michigan 
Soil management group is 2.5a. 


20D2—Guelph loam, 12 to 18 percent slopes, 
eroded. This rolling, well drained soil is on high knolls 
and side slopes adjacent to depressions and 
drainageways. Individual areas are irregular in shape and 
range from 10 to 95 acres in size. 

Typically, the surface layer is brown, friable loam about 
8 inches thick. The subsoil is dark brown, firm loam 
about 3 inches thick. The substratum to a depth of about 
60 inches is brown, firm, calcareous loam. The original 
surface layer is eroded, and the upper part of the subsoil 
has been mixed with the surface layer by plowing. In 
many areas on the upper parts of the slopes, some of 
the substratum has been mixed with the surface layer by 
plowing. In these areas the surface layer is calcareous. 
The wooded areas are not eroded. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Avoca and Londo and 
poorly drained Tappan soils. Avoca soils are droughtier 
than the Guelph soil. Avoca and Londo soils are on the 
lower side slopes. Tappan soils are in depressions. 
Included soils make up about 12 percent of the unit. 

Permeability is moderate in the Guelph soil. Available 
water capacity is high. Surface runoff is rapid. 

Most areas of this soil are used as cropland. Some are 
used as pasture or woodland. 

This soil is poorly suited to cropland because of past 
erosion, the slope, and the rapid runoff. Such crops as 
corn, oats, winter wheat, and a mixture of alfalfa and 
bromegrass, however, can be grown. Crop rotations that 
include only grasses and legumes and small grain help 
to control runoff and erosion and prevent compaction. 

This soil is fairly well suited to pasture. A cover of 
pasture plants is effective in controlling erosion. The 
major management concern is compaction. Overgrazing 
can damage forage plants, reduce the extent of the 
ground cover, and result in compaction, excessive runoff, 
and erosion. Proper stocking rates and rotation or strip 
grazing help to keep the pasture in good condition. 
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Figure 10, —White beans in an area of Guelph loam, 6 to 12 percent slopes. 


This soil is well suited to woodland. No major hazards 
or limitations affect planting or harvesting. 

Because of the slope, this soil is poorly suited to 
building site development. Buildings should be designed 
so that they conform to the natural slope of the land. 
Extensive land shaping is necessary in some areas. The 
less sloping areas away from waterways and 
depressions are the best building sites. 

Because of the slope, this soil is poorly suited to 
septic tank absorption fields. Special construction 
methods, such as land shaping, pressurizing the 
absorption field, and installing the distribution lines 
across the slope, help to overcome this limitation. The 
soil is generally unsuited to sewage lagoons because of 
the slope. 

The land capability classification is IVe. The Michigan 
soil management group is 2.5a. 


21B—Wixom loamy fine sand, 0 to 4 percent 
slopes. This nearly level and gently undulating, 
somewhat poorly drained soil is on low knolls and low 
ridges. Individual areas are irregular in shape and range 
from 4 to several hundred acres in size. 
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Typically, the surface layer is very dark brown, very 
friable loamy fine sand about 9 inches thick. The subsoil 
is about 23 inches thick. The upper part is dark brown 
loamy fine sand and dark yellowish brown, very friable 
fine sand; the next part is brown, mottled, very friable 
fine sand; and the lower part is dark yellowish brown 
sandy loam and grayish brown, mottled, friable silty clay 
loam. The substratum to a depth of about 60 inches is 
gray and yellowish brown, mottled, friable, calcareous silt 
loam. In some places the depth to the substratum is 
more than 40 inches. In other places the substratum is 
clay. In some areas it is stratified silt and fine sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Metamora and poorly 
drained Belleville and Corunna soils. Metamora soils are 
not so droughty as the Wixom soil. They are in positions 
on the landscape similar to those of the Wixom soil. 
Belleville and Corunna soils are in depressions and 
drainageways. Included soils make up 5 to 15 percent of 
the unit. 

Permeability is rapid in the upper part of the Wixom 
soil and moderately slow in the lower part. Available 
water capacity is moderate. Surface runoff is slow. The 
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seasonal high water table is at a depth of 0.5 foot to 1.5 
feet from late in fall to spring. 

Most areas are used as cropland or woodland. This 
soil is fairly well suited to corn, beans, red clover, and 
winter wheat. The major management concerns are 
Wetness, soil blowing, and the organic matter content. 
Both surface and subsurface drainage systems are 
needed to reduce the wetness. Erosion-control 
structures may be needed where surface ditches and 
natural drainageways enter deep drainage ditches. The 
Soil is often droughty in the summer. Irrigation may be 
needed. Establishing windbreaks and buffer strips, 
growing cover crops, applying a system of conservation 
tillage, stripcropping, and returning crop residue to the 
Soil help to control soil blowing. Returning crop residue 
to the soil and regularly adding other organic material 
increase the organic matter content. 

This soil is well suited to pasture. The wetness is the 
main limitation, but seasonal droughtiness also is a 
limitation. Overgrazing or grazing when the soil is too wet 
destroys the cover of forage plants. Overgrazing during 
very dry periods can remove the plant cover and 
increases the susceptibility to soil blowing. Proper 
stocking rates, rotation or strip grazing, and restricted 
use during wet or very dry periods help to keep the 
pasture in good condition. 

This soil is fairly well suited to woodland. The major 
management concerns are the equipment limitation and 
the windthrow hazard, both of which are caused by the 
wetness. Equipment should be used only when the soil 
is relatively dry or frozen. The windthrow hazard can be 
reduced by harvest methods that do not isolate the 
remaining trees or leave them widely spaced. 

Because of the wetness, this soil is poorly suited to 
building site development. Surface and subsurface 
drainage methods help to lower the water table. The 
buildings can be constructed on well compacted fill 
material, which raises the site. 

Because of the wetness and the moderately slow 
permeability in the lower part of the profile, this soil is 
poorly suited to septic tank absorption fields. Special 
construction methods, such as filling or mounding with 
suitable material, are needed to raise the absorption field 
above the water table. Pressurizing the absorption field 
helps to overcome the restricted permeability. The soil is 
generally unsuited to sewage lagoons because of 
wetness and seepage. 

The land capability classification is lllw. The Michigan 
soil management group is 4/2b. 


25A—Londo loam, 0 to 3 percent slopes. This 
nearly level, somewhat poorly drained soil is on flats, low 
knolls, and mounds. Individual areas are irregular in 
shape and 10 to several hundred acres in size. 

Typically, the surface layer is dark grayish brown, 
friable loam about 10 inches thick. The subsoil also is 
about 10 inches thick. The upper part is mixed dark 
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yellowish brown, friable loam and grayish brown, very 
friable sandy loam, and the lower part is dark yellowish 
brown, mottled, firm clay loam. The substratum to a 
depth of about 60 inches is dark yellowish brown and 
brown, mottled, friable, calcareous loam. In some places 
the depth to the substratum is more than 25 inches. In 
other places the subsoil does not have grayish brown 
coatings on the faces of peds. In some areas very firm 
material is in the part of the substratum below a depth of 
40 inches. 

Included with this soil in mapping are small areas of 
the moderately well drained Guelph, somewhat poorly 
drained Wixom, and poorly drained Tappan soils. Guelph 
Soils are on knolls. Wixom soils are more droughty than 
the Londo soil. They are on slight knolls. Tappan soils 
are in depressions and drainageways. Included soils 
make up 5 to 20 percent of the unit. 

Permeability is moderate or moderately slow in the 
Londo soil. Available water capacity is high. Surface 
runoff is slow. The seasonal high water table is at a 
depth of 1 to 2 feet from late in fall to spring. 

Most areas of this soil are used as cropland. Some are 
used as pasture or woodland. 

This soil is well suited to corn, sugar beets, beans, 
winter wheat, and a mixture of alfalfa and bromegrass. 
The major management concerns are wetness and 
compaction. Both surface and subsurface drainage 
Systems are needed to reduce the wetness (fig. 11). 
Working the soil when it is too wet results in cloddiness 
and compaction. Compaction inhibits root development. 
As the soil structure is altered by compaction and 
excessive tillage, surface crusting becomes more severe. 
Applying a system of conservation tillage, growing cover 
crops, and returning crop residue to the soil help to 
maintain tilth. 

This soil is well suited to pasture. The major 
management concerns are wetness and compaction. 
Overgrazing or grazing when the soil is wet causes 
compaction of the surface layer and destroys the cover 
of forage plants. Proper stocking rates, rotation or strip 
grazing, and restricted use during wet periods help to 
keep the pasture in good condition. 

This soil is well suited to woodland. The major 
management concerns are the equipment limitation and 
the windthrow hazard, both of which are caused by the 
wetness. Equipment should be used only when the soil 
is relatively dry or frozen. The windthrow hazard can be 
reduced by harvest methods that do not isolate the 
remaining trees or leave them widely spaced. 

Because of the wetness, this soil is poorly suited to 
building site development. Surface and subsurface 
drainage methods help to lower the water table. The 
buildings can be constructed on well compacted fill 
material, which raises the site. 

Because of the wetness and the restricted 
permeability, this soil is poorly suited to septic tank 
absorption fields. Special construction methods, such as 
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absorption fields. Special construction methods, such as 
enlarging or pressurizing the absorption field, help to 
overcome the restricted permeability. Filling or mounding 
with suitable material helps to raise the absorption field 
above the water table. The soil is poorly suited to 
sewage lagoons because of the wetness. Installing 
surface drains and adding fill material to the berm 
around the lagoon help to control runoff water. 

The land capability classification is ۱۱۷۰ The Michigan 
soil management group is 2.5b. 


26B—Perrin loamy sand, 0 to 4 percent slopes. 
This nearly level and gently undulating, moderately well 
drained soil is on low ridges and knolls. Individual areas 
are linear or irregularly shaped and range from 4 to 160 
acres in size. 

Typically, the surface layer is dark grayish brown, very 
friable loamy sand about 11 inches thick. The subsurface 
layer is yellowish brown, very friable loamy sand about 9 
inches thick. The subsoil is dark brown, mottled, friable 
fine sandy loam about 12 inches thick. The substratum 
to a depth of about 60 inches is pale brown and light 
yellowish brown, loose, calcareous sand and very 


gravelly sand. In. places the upper part of the subsoil is 
redder. 

Included with this soil in mapping are small areas of 
the well drained Boyer and somewhat poorly drained 
Wasepi soils. Boyer soils are in the slightly higher 
landscape positions. Wasepi soils are on the lower parts 
of the slopes and in slight depressions. Included soils 
make up 5 to 10 percent of the unit. 

Permeability is moderately rapid in the upper part of 
the Perrin soil and very rapid in the lower part. Available 
water capacity is low. Surface runoff is slow. The 
seasonal high water table is at a depth of 2.0 to 3.5 feet 
from late ín fall to spring. 

Most areas of this soil are used as cropland or 
pasture. Some are used as woodland. 

This soil is fairly well suited to corn, beans, red clover, 
and a mixture of alfalfa and bromegrass. The major 
management concerns are droughtiness and soil 
blowing. Applying a system of conservation tillage, 
establishing windbreaks, returning crop residue to the 
Soil, and growing winter cover crops improve the 
available water capacity and fertility and help to contro! 
soil blowing. Irrigation may be needed in dry summer 
months. 
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This soil is well suited to pasture. The major 
management concern is the droughtiness. During the 
summer, the soil does not have a sufficient moisture 
supply. Overgrazing during these dry periods can reduce 
the extent of the plant cover. Proper stocking rates, 
controlled grazing, and restricted use during dry periods 
help to keep the pasture in good condition. 

This soil is well suited to woodland. The seedling 
mortality rate is the major management concern. It can 
be reduced by planting seedlings that can withstand 
droughty conditions, mulching, and shading the 
seedlings. Replanting may be needed in some areas. 

This soil is fairly well suited to building site 
development. The wetness is a limitation on sites for 
buildings with basements. These buildings can be 
constructed on well compacted fill material, which raises 
the site. A drainage system helps to lower the water 
table. 

Because of.the wetness and a poor filtering capacity, 
this soil is poorly suited to septic tank absorption fields. 
Special construction methods, such as filling or 
mounding with suitable material, helps to raise the 
absorption field above the water table. The soil readily 
absorbs but does not adequately filter the effluent. The 
poor filtering capacity can result in the pollution of 
ground water supplies. The soil is generally unsuited to 
Sewage lagoons because of seepage. 

The land capability classification is llls. The Michigan 
soil management group is 4a. 


27B—Boyer sandy loam, 0 to 6 percent slopes. 
This nearly level to undulating, well drained soil is on 
broad flats, ridges, and knolls. Individual areas are 
narrow or irregularly shaped and range from 4 to 160 
acres in size. . 

Typically, the surface layer is very dark grayish brown, 
very friable sandy loam about 8 inches thick. The 
subsurface layer is dark yellowish brown, very friable 
loamy sand about 10 inches thick. The subsoil is dark 
yellowish brown, friable gravelly sandy loam about 10 
inches thick. The substratum to a depth of about 60 
inches is brown, loose, calcareous gravelly sand. In 
some places the subsoil is thicker and contains more 
clay. In other places the depth to the substratum is more 
than 40 inches. In some areas the seasonal high water 
table is within a depth of 60 inches. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Wasepi soils in slight 
depressions. These soils make up about 5 to 15 percent 
of the unit. 

Permeability is moderately rapid in the upper part of 
the Boyer soil and very rapid in the lower part. Available 
water capacity is low. Surface runoff is slow or medium. 

Most areas of this soil are used as cropland. Some are 
used as woodland or pasture. 

This soil is fairly well suited to corn, beans, winter 
wheat, and a mixture of alfalfa and bromegrass. The 
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major management concerns are soil blowing, 
droughtiness, and the organic matter content. 
Conservation tillage, buffer strips, cover crops, and 
windbreaks help to control soil blowing, conserve 
moisture, and increase the organic matter content. The 
soil is often droughty in the summer. Irrigation may be 
needed. 

This soil is well suited to pasture. The major 
management concern is the droughtiness. During: the 
summer, the soil often does not have a sufficient 
moisture supply. Overgrazing during these dry periods 
can damage the forage plants and reduce the extent of 
the ground cover. Proper stocking rates, controlled 
grazing, and restricted use during dry periods help to 
keep the pasture in good condition. 

This soil is weli suited to woodland and building site 
development. No major hazards or limitations affect 
these uses. 

Because of a poor filtering capacity, this soil is poorly 
suited to septic tank absorption fields. It readily absorbs 
but does not adequately filter the effluent. The poor 
filtering capacity can result in the pollution of ground 
water supplies. The soil is generally unsuited to sewage 
lagoons because of seepage. 

The land capability classification is lils. The Michigan 
Soil management group is 4a. 


27C—Boyer sandy loam, 6 to 12 percent slopes. 
This gently rolling, well drained soil is on side slopes, 
ridges, and knolls. Individual areas are irregularly shaped 
or linear and range from 10 to 150 acres in size. 

Typically, the surface layer is very dark grayish brown, 
very friable sandy loam about 8 inches thick. The 
subsurface layer is dark yellowish brown, very friable 
loamy sand about 10 inches thick. The subsoil is dark 
yellowish brown, friable gravelly sandy loam about 10 
inches thick. The substratum to a depth of about 60 
inches is brown, loose, calcareous gravelly sand. In 
some places the subsoil is thicker and contains more 
clay. In other places the depth to the substratum is more 
than 40 inches. In some areas the slope is more than 12 
percent. In other areas the surface layer is not so dark. 

included with this soil in mapping are some areas of 
the well drained Guelph and Marlette soils. These soils 
are less droughty than the Boyer soil. They are in 
positions on the landscape similar to those of the Boyer 
soil. They make up about 3 to 15 percent of the unit. 

Permeability is moderately rapid in the upper part of 
the Boyer soil and very rapid in the lower part. Available 
water capacity is low. Surface runoff is medium. 

Most areas of this scil are used as cropland or 
woodland. Some are pastured. 

This soil is fairly well suited to corn, beans, and a 
mixture of alfalfa and bromegrass. The major 
management concerns are water erosion, soil blowing, 
droughtiness, and the organic matter content. Fall 
plowing accelerates runoff and erosion. Conservation 
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tillage, crop rotations that include small grain and hay, 
winter cover crops, rye buffer strips, and windbreaks help 
to prevent excessive soil loss, conserve moisture, and 
increase the organic matter content. 

This soil is well suited to pasture. The major 
management concerns are erosion and droughtiness. 
During the summer, the soil does not have a sufficient 
moisture supply. Overgrazing during these dry periods 
can damage the forage plants and reduce the extent of 
the ground cover. Proper stocking rates, controlled 
grazing, and restricted use during dry periods help to 
keep the pasture in good condition. 

This soil is well suited to woodland. No major hazards 
or limitations affect planting or harvesting. 

Because of the slope, this soil is only fairly well suited 
to building site development. Buildings should be 
designed so that they conform to the natural slope of the 
land. Land shaping is necessary in some areas. 

Because of the slope and a poor filtering capacity, this 
soil is poorly suited to septic tank absorption fields. Land 
shaping and installing the distribution lines across the 
slope help to ensure that the absorption field functions 
properly. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in the pollution of ground water supplies. The 
soil is generally unsuited to sewage lagoons because of 
seepage and slope. 

The land capability classification is Ille. The Michigan 
soil management group is 4a. 


28B—Marlette-Capac complex, 0 to 6 percent 
slopes. This map unit consists of nearly level to 
undulating soils. The well drained Marlette soil is on the 
higher convex parts of the undulating landscape. The 
somewhat poorly drained Capac soil is on the lower 
concave parts of the landscape. Individual areas are 
irregular in shape and range from 4 to several hundred 
acres in size. They are about 55 to 70 percent Marlette 
and similar soils and 25 to 40 percent Capac and similar 
soils. The soils occur as areas so small or so intricately 
mixed that mapping them separately is not practical. 

Typically, the surface layer of the Marlette soil is dark 
grayish brown, friable sandy loam about 8 inches thick. 
The subsoil is about 23 inches thick. The upper part is 
yellowish brown, friable loam mixed with coatings of 
grayish brown sandy loam; the next part is dark brown, 
firm clay loam; and the lower part is brown, friable loam. 
The substratum to a depth of about 60 inches is 
yellowish brown, firm, calcareous loam. In places the 
slope is more than 6 percent. 

Typically, the surface layer of the Capac soil is very 
dark grayish brown, friable loam about 10 inches thick. 
The subsoil is about 22 inches thick. The upper part is 
mixed dark yellowish brown and grayish brown, friable 
|ዐ8ጠ, and the lower part is dark yellowish brown, 
mottled, firm clay loam. The substratum to ፳ depth of 
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about 60 inches is yellowish brown, mottled, firm, 
calcareous loam. 

Included with these soils in mapping are small areas of 
the well drained Boyer, Metea, and Spinks soils; the 
somewhat poorly drained Metamora soils; and the very 
poorly drained Wolcott soils. These included soils make 
up 3 to 20 percent of the unit. Boyer, Metea, and Spinks 
soils are more droughty than the Marlette and Capac 
soils. They are in landscape positions similar to those of 
the Marlette soil. Metamora soils contain less clay in the 
upper part than the Marlette and Capac soils. They are 
in landscape positions similar to those of the Capac soil. 
Wolcott soils are in depressions and drainageways. A 
few spots of moderately eroded soils are also included. 
These eroded soils have a surface layer that is thinner 
and lighter colored than that of the Marlette and Capac 
soils. They are on the upper parts of the undulating 
landscape. They make up less than 2 percent of the unit. 

Permeability is moderately slow in the Marlette and 
Capac soils. Available water capacity is high. Surface 
runoff is slow or medium. The Capac soil has a seasonal 
high water table at a depth of 1 to 2 feet from late in fall 
to spring. 

Most areas of these soils are used as cropland. Some 
are used as pasture or woodland. 

These soils are well suited to corn, oats, winter wheat, 
beans, and grass-legume hay (fig. 12). The major 
management concerns are water erosion, soil blowing, 
wetness, and compaction. Applying a system of 
conservation tillage, growing cover crops, establishing 
grassed waterways, diversions, windbreaks, and buffer 
strips, and returning crop residue to the soil help to 
prevent excessive soil loss and compaction and improve 
tilth. Random surface and subsurface drains reduce the 
wetness. 

These soils are well suited to pasture. The major 
management concerns are compaction and wetness. 
Either overgrazing or grazing areas of the Capac soil 
during wet periods often results in compaction and 
damages the forage plants. Proper stocking rates, 
rotation or strip grazing, and restricted use during wet 
periods help to keep the pasture in good condition. 

These soils are well suited to woodland. The major 
management concerns are the equipment limitation and 
the windthrow hazard, both of which are caused by the 
wetness of the Capac soil. Equipment should be used 
only when the soils are relatively dry or frozen. The 
windthrow hazard can be reduced by harvest methods 
that do not isolate the remaining trees or leave them 
widely spaced. 

The Marlette soil is well suited to building site 
development, but the Capac soil is poorly suited because 
of wetness. A surface and subsurface drainage system 
reduces the wetness. Also, the buildings can be 
constructed on well compacted fill material, which raises 
the site. 
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Figure 12.—Alfalfa hay in an area of the Marlette-Capac complex, 0 to 6 percent slopes. 


The Marlette soil is poorly suited to septic tank 
absorption fields because of the moderately slow 
permeability, and the Capac soil is poorly suited because 
of the wetness and the moderately slow permeability. 
Special construction methods, such as filling or 
mounding with suitable material, are needed to raise the 
absorption field above the water table in the Capac soil. 
Enlarging or pressurizing the absorption field or installing 
alternating drain fields helps to overcome the restricted 
permeability in both soils. 

The Marlette soil is only fairly well suited to sewage 
lagoons because of the slope, and the Capac soil is 
poorly suited because of the wetness. Some land 
shaping is needed to overcome the slope. Installing a 
surface drainage system and adding fill material to the 
berm around the lagoon help to overcome the wetness. 

The land capability classification is lle. The Michigan 
soil management groups are 2.5a and 2.5b. 


28C—Marlette sandy loam, 6 to 12 percent slopes. 
This gently rolling, well drained soil is on knolls and 
narrow side slopes. Individual areas are irregular in 
shape and range from 10 to several hundred acres in 
size. 


Typically, the surface layer is dark grayish brown, 
friable sandy loam about 8 inches thick. The subsoil is 
about 23 inches thick. The upper part is yellowish brown, 
friable loam mixed with coatings of grayish brown sandy 
loam; the next part is dark brown, firm clay loam; and the 
lower part is brown, friable loam. The substratum to a 
depth of about 60 inches is yellowish brown, firm, 
calcareous loam. In some places it is gravelly sand 
below a depth of 40 inches. In other places the slope is 
more than 12 percent. 

Included with this soil in mapping are small areas of 
the well drained Boyer, Metea, and Spinks soils; the 
somewhat poorly drained Capac soils; and the very 
poorly drained Wolcott soils. These soils make up 3 to 
20 percent of the unit. Boyer, Spinks, and Metea soils 
are more droughty than the Marlette soil. They are in 
landscape positions similar to those of the Marlette soil. 
Capac soils are in concave areas between slopes. 
Wolcott soils are in depressions and drainageways. A 
few spots of moderately eroded soils are also included. 
These eroded soils have a surface layer that is thinner 
and lighter colored than that of the Marlette soil. They 
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are on the upper parts of knolls and ridges. They make 
up less than 5 percent of the unit. 

Permeability is moderately slow in the Marlette soil. 
Available water capacity is high. Surface runoff is 
medium. 

Most areas of this soil are used as cropland. Some are 
used as pasture or woodland. 

This soil is fairly well suited to corn, winter wheat, 
oats, and a mixture of alfalfa and bromegrass. The major 
management concerns are water erosion, soil blowing, 
and compaction. Conservation tillage, cropping systems 
that include close-growing crops, grassed waterways, 
cover crops, and incorporation of crop residue into the 
soil help to prevent excessive soil loss and compaction 
and improve tilth. 

This soil is well suited to pasture. The major 
management concern is compaction. Overgrazing can 
reduce the extent of the plant cover and result in 
compaction, excessive runoff, and erosion. Proper 
stocking rates and rotation or strip grazing help to keep 
the pasture in good condition. 

This soil is well suited to woodland. No major hazards 
or limitations affect planting or harvesting. 

Because of the slope, this soil is only fairly well suited 
to building site development. Buildings should be 
designed so that they conform to the natural slope of the 
land. Land shaping is necessary in some areas. 

Because of the moderately slow permeability and the 
slope, this soil is poorly suited to septic tank absorption 
fields. Land shaping or installing the distribution lines 
across the slope helps to ensure that the absorption 
field functions properly. Special construction methods, 
such as enlarging or pressurizing the absorption field or 
installing alternating drain fields, help to overcome the 
restricted permeability. The soil is generally unsuited to 
sewage lagoons because of the slope. 

The land capability classification is Ille. The Michigan 
soil management group is 2.5a. 


28D—Marlette sandy loam, 12 to 18 percent 
slopes. This rolling, well drained soil is on ridges. 
Individual areas are irregular in shape and range from 10 
to 150 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable sandy loam about 8 inches thick. The subsoil is 
about 23 inches thick. The upper part is yellowish brown, 
friable loam mixed with coatings of grayish brown sandy 
loam; the next part is dark brown, firm clay loam; and the 
lower part is brown, friable loam. The substratum to a 
depth of about 60 inches is yellowish brown, firm, 
calcareous loam. |በ some places it is gravelly sand 
below a depth of 40 inches. In other places the slope is 
more than 18 percent. 

Included with this soil in mapping are some areas of 
the well drained Metea and Spinks soils and small areas 
of the somewhat poorly drained Capac soils. These soils 
make up 10 to 25 percent of the unit. Metea and Spinks 
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soils are more droughty than the Marlette soil. They are 
in landscape positions similar to those of the Marlette 
soil. Capac soils are in drainageways and concave 
areas. ል few spots of moderately eroded soils are also 
included. These eroded soils have a surface layer that is 
thinner, lighter colored, and finer textured than that of 
the Marlette soil. They are on the upper parts of the 
ridges. They make up less than 10 percent of the unit. 

Permeability is moderately slow in the Marlette soil. 
Available water capacity is high. Surface runoff is 
medium or rapid. 

Most areas of this soil are used as woodland or 
pasture. Some are used as cropland. 

This soil is poorly suited to cropland. Such crops as 
winter wheat, oats, red clover, and a mixture of alfalfa 
and bromegrass, however, can be grown. The major 
management concerns are water erosion, soil blowing, 
and compaction. Growing small grain and hay crops is 
effective in controlling erosion. Conservation tillage, 
grassed waterways, diversions, windbreaks, buffer strips, 
cover crops, and incorporation of crop residue into the 
soil help to control erosion and soil blowing and improve 
tilth. 

This soil is fairly well suited to pasture. The major 
management concern is compaction. Overgrazing can 
damage the forage plants, reduce the extent of the 
ground cover, and result in compaction, excessive runoff, 
and erosion. Proper stocking rates and rotation or strip 
grazing help to keep the pasture in good condition. 

This soil is well suited to woodland. No major hazards 
or limitations affect planting or harvesting. 

Because of the slope, this soil is poorly suited to 
building site development. Buildings should be designed 
so that they conform to the natural slope of the land. 
Extensive land shaping is necessary in some areas, 
especially the ones that have a slope of more than 15 
percent. The less sloping areas and the areas of sandy 
included soils away from waterways and depressions are 
the best building sites. 

Because of the slope and the moderately slow 
permeability, this soil is poorly suited to septic tank 
absorption fields. Land shaping and installing the 
distribution lines across the slope help to ensure that the 
absorption field functions properly. Enlarging or 
pressurizing the absorption field or installing alternating 
drain fields helps to overcome the restricted 
permeability. The soil is generally unsuited to sewage 
lagoons because of the slope. 

The land capability classification is IVe. The Michigan 
soil management group is 2.5a. 


28E—Marlette sandy loam, 18 to 35 percent 
slopes. This hilly and steep, well drained soil is on side 
slopes and ridges. Individual areas are irregular in shape 
and range from 10 to 80 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable sandy loam about 8 inches thick. The subsoil is 
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about 23 inches thick. The upper part is yellowish brown, 
friable loam mixed with coatings of grayish brown sandy 
loam; the next part is dark brown, firm clay loam; and the 
lower part is brown, friable loam. The substratum to a 
depth of about 60 inches is yellowish brown, firm, 
calcareous loam. In some places it is gravelly sand 
below a depth of 40 inches. In other places the slope is 
more than 35 percent. 

Included with this soil in mapping are small areas of 
Boyer, Spinks, and Metea soils. These soils make up 10 
to 25 percent of the unit. They are more droughty than 
the Marlette soil. They are in landscape positions similar 
to those of the Marlette soil. A few spots of moderately 
eroded soils are also included. These eroded soils have 
a surface layer that is thinner, lighter colored, and finer 
textured than that of the Marlette soil. They are on the 
upper parts of the side slopes and ridges. They make up 
less than 5 percent of the unit. 

Permeability is moderately slow in the Marlette soil. 
Available water capacity is high. Surface runoff is rapid. 

Most areas are used as woodland or pasture. Because 
of the erosion hazard and the slope, this soil is generally 
unsuited to cropland. It is fairly well suited to pasture. 
The major management concerns are erosion and 
compaction. Overgrazing can damage the forage plants, 
reduce the extent of the ground cover, and result in 
compaction, excessive runoff, and erosion. Proper 
stocking rates and rotation or strip grazing help to keep 
the pasture in good condition. 

This soil is well suited to woodland. The major 
management concerns are the equipment limitation and 
the erosion hazard, both of which are caused by the 
slope. Heavy equipment should be used only on the top 
of the ridges and at the base of slopes. Building logging 
roads and skid trails on gentle grades helps to control 
erosion. It also helps to overcome the equipment 
limitation. 

Because of the slope, this soil is generally unsuited to 
building site development, septic tank absorption fields, 
and sewage lagoons. 

The land capability classification is Vle. The Michigan 
Soil management group is 2.5a. 


29B—Metea loamy fine sand, 1 to 6 percent 
slopes. This nearly level to undulating, well drained soil 
is on knolls and ridges. Individual areas are irregular in 
shape and range from 3 to 20 acres in size. 

Typically, the surface layer is very dark grayish brown, 
very friable loamy fine sand about 12 inches thick. The 
subsurface layer is dark yellowish brown, very friable 
loamy fine sand about 20 inches thick. The subsoil is 
about 11 inches thick. It is friable. The upper part is 
yellowish brown fine sandy loam, and the lower part is 
dark yellowish brown sandy clay loam. The substratum 
to a depth of about 60 inches is brown, firm, calcareous 
loam. In some places the sandy material is more than 39 
inches thick. In other places the slope is more than 6 
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percent. in some areas the soil is moderately well 
drained. 

Included with this soil in mapping are small areas of 
the well drained Guelph, Marlette, and Spinks soils and 
the somewhat poorly drained Londo and Wixom soils. 
Guelph, Londo, and Marlette soils are less droughty than 
the Metea soil, and Spinks soils are more droughty. 
Guelph, Marlette, and Spinks soils are in landscape 
positions similar to the Metea soil. Londo and Wixom 
soils are in the lower positions. Included soils make up 3 
to 20 percent of the unit. 

Permeability is rapid in the upper part of the Metea soil 
and moderately slow in the lower part. Available water 
capacity is moderate. Surface runoff is slow. 

Most areas of this soil are used as cropland. A few are 
used as pasture or woodland. 

This soil is fairly well suited to corn, beans, winter 
wheat, and a mixture of alfalfa and bromegrass. The 
major management concerns are soil blowing, 
droughtiness, and the organic matter content. 
Conservation tillage, windbreaks, rye buffer strips, cover 
Crops, stripcropping, and cropping systems that include 
close-growing crops help to control soil blowing. The soil 
is often droughty in the summer. Irrigation may be 
needed. Returning crop residue to the soil and regularly 
adding other organic material increase the organic 
matter content. 

This soil is well suited to pasture. The major 
management concern is droughtiness. Overgrazing can 
remove the plant cover and increase the susceptibility to 
Soil blowing. Proper stocking rates and rotation or strip 
grazing help to keep the pasture in good condition. 

This soil is well suited to woodland. The major 
concerns are the equipment limitation and seedling 
mortality. Planting seedlings that can withstand droughty 
conditions, mulching, and shading the seedlings lower 
the seedling mortality rate. Replanting is needed in some 
areas. Equipment should be used only when the soil is 
relatively dry or frozen. 

This soil is well suited to building site development. It 
is only fairly well suited to septic tank absorption fields 
because of the moderately slow permeability in the lower 
part of the profile. Special construction methods, such as 
enlarging or pressurizing the absorption field or installing 
alternating drain fields, help to overcome the restricted 
permeability. The soil is generally unsuited to sewage 
lagoons because of seepage. 

The land capability classification is Ille. The Michigan 
soil management group is 4/2a. 


30B—Spinks loamy fine sand, 0 to 6 percent 
slopes. This nearly level to undulating, well drained soil 
is on side slopes, knolls, and ridges. Individual areas are 
irregular in shape and range from 3 to 100 acres in size. 

Typically, the surface layer is dark brown, very friable 
loamy fine sand about 7 inches thick. The subsurface 
layer is brown, loose fine sand about 14 inches thick. 
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Below this to a depth of about 60 inches is grayish 
brown and brown, loose fine sand that has many thin 
layers of dark yellowish brown, very friable loamy fine 
sand. In some places the part of the profile below the 
subsurface layer is gravelly sand. In other places the thin 
layers of loamy fine sand total less than 6 inches thick. 

Included with this soil in mapping are small areas of 
the well drained Boyer and Metea and somewhat poorly 
drained Thetford soils. Boyer and Metea soils are in 
positions on the landscape similar to those of the Spinks 
soil. Boyer soils have a substratum of sand and gravel. 
Metea soils are less droughty than the Spinks soil. 
Thetford soils are in depressions and drainageways. 
included soils make up 3 to 15 percent of the unit. 

Permeability is moderately rapid in the Spinks soil. 
Available water capacity is low. Surface runoff is very 
slow or slow. 

Most areas of this soil are used as cropland or 
pasture. Some are used as woodland. 

This soil is fairly well suited to corn, beans, and a 
mixture of alfalfa and bromegrass. The major 
management concerns are droughtiness, soil blowing, 
and the organic matter content. The soil is often 
droughty in the summer. Irrigation may be needed. 
Applying a system of conservation tillage, establishing 
windbreaks and rye buffer strips, growing cover crops, 
stripcropping, and leaving crop residue on the surface 
help to control soil blowing. Including green manure 
crops in the cropping seguence and returning crop 
residue to the soil increase the organic matter content. 

This soil is well suited to pasture. The major 
management concern is the droughtiness. Overgrazing 
can remove the plant cover and increases the 
susceptibility to soil blowing. Proper stocking rates and 
rotation or strip grazing help to keep the pasture in good 
condition. 

This soil is well suited to woodland. The major 
management concern is seedling mortality. Planting 
seedlings that can withstand droughty conditions, 
mulching, and shading the seedlings lower the seedling 
mortality rate. Replanting may be needed in some areas. 

This soil is well suited to building site development and 
septic tank absorption fields, but it is generally unsuited 
to sewage lagoons because of seepage. 

The land capability classification is Ills. The Michigan 
soil management group is 4a. 


30C—Spinks loamy fine sand, 6 to 12 percent 
slopes. This gently rolling, well drained soil is on side 
slopes, knolls, and ridges. Individual areas are irregular 
in shape and range from 3 to 100 acres in size. 

Typically, the surface layer is dark brown, very friable 
loamy fine sand about 7 inches thick. The subsurface 
layer is brown, loose fine sand about 14 inches thick. 
Below this to a depth of about 60 inches is grayish 
brown and brown, loose fine sand that has many thin 
layers of dark yellowish brown, very friable loamy fine 
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sand. In some places the part of the profile below the 
subsurface layer is gravelly sand or loam. In other places 
the thin layers of loamy fine sand total less than 6 
inches thick. 

Included with this soil in mapping are small areas of 
the well drained Boyer, Marlette, and Metea and 
somewhat poorly drained Thetford soils. Boyer, Marlette, 
and Metea soils are in positions on the landscape similar 
to those of the Spinks soil. Boyer soils have a 
substratum of sand and gravel. Marlette soils contain 
more clay than the Spinks soil. Metea soils are less 
droughty than the Spinks soil. Thetford soils are in the 
lower positions on the landscape. Included soils make up 
3 to 15 percent of the unit. 

Permeability is moderately rapid in the Spinks soil. 
Available water capacity is low. Surface runoff is slow. 

Most areas of this soil are used as woodland. Some 
are used as pasture or cropland. 

This soil is fairly well suited to corn, winter wheat, red 
clover, timothy, and a mixture of alfalfa and bromegrass. 
The major management concerns are water erosion, soil 
blowing, and droughtiness. Crop rotations that include 
grasses or legumes, conservation tillage, grassed 
waterways, and cover crops are effective in controlling 
water erosion. Windbreaks and buffer strips help to 
control soil blowing. Returning crop residue to the soil 
and adding other organic material conserve moisture. 

This soil is well suited to pasture. The major 
management concern is the droughtiness. The soil is 
often droughty in summer. As a result, the forage plants 
grow slowly. Deferred grazing during periods of slow 
growth help to keep the pasture in good condition. 

This soil is well suited to woodland. The major 
management concern is seedling mortality. Planting 
seedlings that can withstand droughty conditions, 
mulching, and shading the seedlings lower the seedling 
mortality rate. Replanting may be needed in some areas. 

Because of the slope, this soil is only fairly well suited 
to building site development and septic tank absorption 
fields. Buildings should be designed so that they conform 
to the natural slope of the land. Land shaping is 
necessary in some areas. Land shaping and installing 
the distribution lines across the slope help to ensure that 
septic tank absorption fields function properly. The soil is 
generally unsuited to sewage lagoons because of the 
slope and seepage. 

The land capability classification is llle. The Michigan 
soil management group is 4a. 


30D—Spinks loamy fine sand, 12 to 18 percent 
slopes. This rolling, well drained soil is on side slopes 
and knolls. Individual areas are irregular in shape and 
range from 4 to 40 acres in size. 

Typically, the surface layer is dark brown, very friable 
loamy fine sand about 7 inches thick. The subsurface 
layer is brown, loose fine sand about 14 inches thick. 
Below this to a depth of about 60 inches is grayish 
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brown and brown, loose fine sand that has many thin 
layers of dark yellowish brown, very friable loamy fine 
sand. In some places the soil has a substratum of loam. 
In other places the thin layers of loamy fine sand total 
1885 than 6 inches thick. In some areas the part of the 
profile below the subsurface layer is gravelly sand. 

included with this soil in mapping are small areas of 
the well drained Marlette and Metea soils. These soils 
are less droughty than the Spinks soil. They are on 
hilltops and side slopes. They make up 5 to 15 percent 
of the unit. 

Permeability is moderately rapid in the Spinks soil. 
Available water capacity is low. Surface runoff is slow or 
medium. 

Most areas of this soil are used as woodland. Some 
are pastured. 

This soil is poorly suited to cropland. Such crops as 
winter wheat, oats, and a mixture of alfalfa and 
bromegrass, however, can be grown. The major 
management concerns are water erosion, soil blowing, 
and droughtiness. Growing grasses and legumes in 
rotation with small grain and applying a system of 
conservation tillage help to control water erosion and soil 
blowing and conserve moisture. 

This soil is fairly well suited to pasture. The major 
management concerns are droughtiness and erosion. 
The soil is often droughty in summer. As a result, forage 
plants grow slowly. Overgrazing damages the forage 
plants. Deferred grazing during periods of slow growth 
help to keep the pasture in good condition. 

This soil is well suited to woodland. The major 
management concern is seedling mortality. Planting 
seedlings that can withstand droughty conditions, 
mulching, and shading the seedlings reduce the seedling 
mortality rate. Replanting may be needed in some areas. 

Because of the slope, this soil is poorly suited to 
building site development and is only fairly well suited to 
septic tank absorption fields. Buildings should be 
designed so that they conform to the natural slope of the 
land. Extensive land shaping is necessary in some areas. 
Land shaping and installing the distribution lines across 
the slope help to ensure that septic tank absorption 
fields function properly. The soil is generally unsuited to 
sewage lagoons because of the slope and seepage. 

The land capability classification is IVe. The Michigan 
soil management group is 4a. 


30E—Spinks loamy fine sand, 18 to 35 percent 
slopes. This hilly and steep, well drained soil is on side 
slopes and hills. Individual areas are irregularly shaped 
or elongated and range from 4 to 80 acres in size. 

Typically, the surface layer is dark brown, very friable 
loamy fine sand about 7 inches thick. The subsurface 
layer is brown, loose fine sand about 14 inches thick. 
Below this to a depth of about 60 inches is grayish 
brown and brown, loose fine sand that has many thin 
layers of dark yellowish brown loamy fine sand. In some 
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places the thin layers of loamy fine sand total less than 
6 inches thick. In other places the part of the profile 
below the subsurface layer is gravelly sand. In some 
areas the slope is more than 35 percent. 

Included with this soil in mapping are small areas of 
the well drained Marlette soils. These soils are less 
droughty than the Spinks soil. They are on side slopes or 
hilltops. They make up 5 to 15 percent of the unit. 

Permeability is moderately rapid in the Spinks soil. 
Available water capacity is low. Surface runoff is 
medium. 

Most areas of this soil are used as woodland. A few 
are pastured. Because of the slope, this soil is generally 
unsuited to cropland. It is fairly well suited to pasture. 
The major concerns in managing the pastured areas are 
water erosion and droughtiness. Overgrazing during dry 
summers removes the plant cover. Proper stocking 
rates, rotation or strip grazing, and deferred grazing 
during dry periods help to keep the pasture in good 
condition. 

This soil is well suited to woodland. The major 
management concerns are the erosion hazard, the 
equipment limitation, and seedling mortality. The use of 
heavy equipment should be restricted because of the 
slope. Establishing logging roads and skid trails on 
gentle grades along the ridgetops and at the base of the 
slopes helps to overcome the erosion hazard and the 
equipment limitation. Planting seedlings that can 
withstand droughty conditions, mulching, and shading the 
seedlings lower the seedling mortality rate. Replanting 
may be needed in some areas. 

Because of the slope, this soil is generally unsuitable 
for building site development and septic tank absorption 
fields. It is generally unsuited to sewage lagoons 
because of the slope and seepage. 

The land capability classification is Vle. The Michigan 
soil management group is 4a. 


32B—Thetford loamy fine sand, 0 to 4 percent 
slopes. This nearly level and gently undulating, 
somewhat poorly drained soil is on broad flats and in 
depressions and drainageways. Individual areas are 
irregular in shape and range from 4 to 200 acres in size. 

Typically, the surface layer is very dark grayish brown, 
very friable loamy fine sand about 12 inches thick. The 
subsurface layer is yellowish brown, mottled, very friable 
loamy fine sand and fine sand about 14 inches thick. 
The subsoil is about 17 inches thick. The upper part is 
dark yellowish brown, mottled, very friable loamy fine 
sand, and the lower part is yeilowish brown, mottled, 
loose fine sand that has thin layers of dark yellowish 
brown, very friable loamy fine sand. The substratum to a 
depth of about 60 inches is yellowish brown, loose, 
calcareous fine sand. In some places the bands in the 
subsoil are finer textured. In other places the upper part 
of the subsoil is redder. 
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Included with this soil in mapping are small areas of 
the poorly drained Granby soils in depressions and 
drainageways. These soils make up 3 to 10 percent of 
the unit. 

Permeability is moderately rapid. Available water 
capacity is low. Surface runoff is very slow or slow. The 
seasonal high water table is at a depth of 1 to 2 feet 
during winter and spring. 

Most areas of this soil are used as cropland or 
woodland. Some are pastured. 

This soil is fairly well suited to corn, soybeans, 
cucumbers, and small grain. Wetness is a limitation in 
the spring, and droughtiness commonly is a limitation in 
the summer. Soil blowing is a hazard. Both surface and 
subsurface drainage systems are needed to reduce the 
wetness. Erosion-control structures may be needed 
where surface ditches and natural drainageways enter 
deeper ditches. Windbreaks, rye buffer strips, cover 
crops, conservation tillage, and stripcropping help to 
control soil blowing. Crop rotations that include small 
grain and hay, incorporation of crop residue into the soil, 
and regular additions of other organic material conserve 
moisture. Irrigation may be needed during droughty 
periods. 

This soil is well suited to pasture. The major 
management concerns are wetness in the spring and 
droughtiness in summer. Overgrazing or grazing when 
the soil is too wet or too dry can destroy the cover of 
forage plants, leaving the surface bare. Proper stocking 
rates, rotation or strip grazing, and restricted use during 
wet or very dry periods help to keep the pasture in good 
condition. 

This soil is well suited to woodland. The major 
management concerns are the equipment limitation and 
the windthrow hazard, both of which are caused by the 
wetness. Equipment should be used only when the soil 
is relatively dry or frozen. The windthrow hazard can be 
reduced by harvest methods that do not isolate the 
remaining trees or leave them widely spaced. 

Because of the wetness, this soil is poorly suited to 
building site development. Surface or subsurface 
drainage methods help to lower the water table. The 
buildings can be constructed on well compacted fill 
material, which raises the site. 

Because of the wetness, this soil is poorly suited to 
septic tank absorption fields. Special construction 
methods, such as filling or mounding with suitable 
material, help to raise the absorption field above the 
water table. The soil is generally unsuited to sewage 
lagoons because of the wetness and seepage. 

The land capability classification is lllw. The Michigan 
soil management group is 4b. 


33—Granby loamy fine sand. This nearly level, 
poorly drained soil is on low, broad flats and in 
depressions and drainageways. It is subject to ponding. 
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Individual areas are irregularly shaped or linear and 
range from 10 to 150 acres in size. 

Typically, the surface layer is black, very friable loamy 
fine sand about 11 inches thick. The subsoil is dark 
grayish brown, mottled, very friable loamy fine sand 
about 29 inches thick. The substratum to a depth of 
about 60 inches is olive brown and dark grayish brown, 
mottled, loose fine sand. In some places the surface 
layer is less than 10 inches thick. In other places the 
subsoil is brown. In some areas loamy material is in the 
substratum. In other areas the surface layer is muck. In 
places the subsoil is finer textured. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Avoca and Pipestone soils. 
These soils are on low knolls and low ridges. They make 
up 3 to 25 percent of the unit. 

Permeability is rapid in the Granby soil. Available water 
capacity is low. Surface runoff is very slow or ponded. 
The seasonal high water table is near or above the 
surface from late in fall to spring. 

Most areas of this soil are used as woodland or 
grassland. Some drained areas are used as cropland. 

This soil is generally unsuited to cropland. Drainage 
outlets are not readily available. In areas that are 
adeguately drained, such crops as corn, beans, 
cucumbers, and red clover can be grown. The major 
management concerns are wetness and soil blowing. 
Both surface and subsurface drainage systems are 
needed to reduce the wetness. The soil is often droughty 
in the summer. Irrigation may be needed. Conservation 
tillage, incorporation of crop residue into the soil, 
stripcropping, vegetative barriers, cover crops, and Crop 
rotations that include small grain and hay help to control 
soil blowing. 

Because of the wetness, this soil is poorly suited to 
pasture. Overgrazing or grazing when the soil is wet 
destroys the cover of forage plants. Restricted grazing 
during wet periods and rotation or strip grazing are 
needed. 

This soil is fairly well suited to woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, and the windthrow hazard. Equipment 
should be used only when the soil is relatively dry or 
frozen. The mortality rate of planted seedlings is 50 
percent or more, and controlling windthrow is difficult. As 
a result, such harvest methods as selective cutting and 
strip cutting are needed. 

Because of the ponding and the rapid permeability, 
this soil is generally unsuited to building site 
development and sanitary facilities. 

The land capability classification is Vw. The Michigan 
soil management group is 5c. 


35—Wolcott loam. This nearly level, very poorly 
drained soil is on flats and in depressions and 
drainageways. It is subject to ponding. Individual areas 


Tuscola County, Michigan 


are irregular in shape and range from 5 to 160 acres in 
size. 

Typically, the surface layer is very dark gray, friable 
loam about 11 inches thick. The subsoil is mottled, 
friable loam about 21 inches thick. The upper part is 
olive gray, and the lower part is dark grayish brown. The 
substratum to a depth of about 60 inches is brown, 
mottled, firm, calcareous loam. In some places the 
surface layer is sandy loam. In other places the 
substratum is sand and gravelly sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Capac and Wixom soils. 
These soils are higher on the landscape than the 
Wolcott soil. They make up 3 to 15 percent of the unit. 

Permeability ìs moderate in the Wolcott soil. Available 
water capacity is high. Surface runoff is very slow or 
ponded. The seasonal high water table is near or above 
the surface during winter and spring. 

Most areas of this soil are used as cropland. À few are 
wooded. 

This soil is well suited to corn, winter wheat, beans, 
and sugar beets. The major management concerns are 
wetness and compaction. Both surface and subsurface 
drainage systems are needed to reduce the wetness. 
Erosion-control structures may be needed where natural 
drainageways enter ditches. Working the soil when it is 
too wet results in cloddiness and compaction. 
Compaction inhibits root development. As the natural soil 
structure is altered by compaction and excessive tillage, 
surface crusting becomes more severe. Conservation 
tillage, cover crops, and incorporation of crop residue 
into the soil improve tilth. 

This soil is well suited to pasture. The major 
management concerns are wetness and compaction. 
Overgrazing or grazing when the soil is wet causes 
compaction of the surface layer and destroys the cover 
of forage plants. Proper stocking rates, rotation or strip 
grazing, and restricted use during wet periods help to 
keep the pasture in good condition. 

This soil is well suited to woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, and the windthrow hazard. Equipment 
should be used only when the soil is relatively dry or 
frozen. The mortality rate of planted seedlings is 50 
percent or more, and controlling windthrow is difficult. As 
a result, such harvest methods as selective cutting and 
strip cutting are needed. 

Because of the ponding, this soil is poorly suited to 
building site development. Surface and subsurface 
drainage methods help to lower the water table. The 
buildings can be constructed on well compacted fill 
material, which raises the site. Proper design and careful 
construction help to keep water away from basements. 

Because of the ponding, this soil is generally unsuited 
to septic tank absorption fields and is poorly suited to 
sewage lagoons. Sealing sewage lagoons helps to 
prevent excessive seepage. It also protects the lagoons 


39 


from runoff water. Installing shallow surface drains and 
adding fill material to the berm around the lagoon help to 
control runoff. 

The land capability classification is llw. The Michigan 
Soil management group is 2.5c. 


36—Tappan loam. This nearly level, poorly drained 
Soil is on broad flats and in depressions and 
drainageways. It is subject to ponding. Individual areas 
are irregularly shaped or linear and range from 10 to 
several thousand acres in size. 

Typically, the surface layer is very dark gray, friable, 
calcareous loam about 11 inches thick. The subsoil is 
dark gray, mottled, friable, calcareous loam about 8 
inches thick. The substratum to a depth of about 60 
inches is dark grayish brown, grayish brown, and brown, 
mottled, firm, calcareous loam. In some places the 
surface layer and subsoil are not calcareous. In other 
places they are coarser textured. 

Included with this soil in mapping are small areas of 
the poorly drained Essexville and somewhat poorly 
drained Avoca and Londo soils. Essexville and Avoca 
soils are more droughty than the Tappan soil. Essexville 
soils are in landscape positions similar to those of the 
Tappan soil. Avoca and Londo soils are on low knolls. 
Included soils make up about 3 to 10 percent of the unit. 

Permeability is moderate or moderately slow in the 
upper part of the Tappan soil and slow in the lower part. 
Available water capacity is high. Surface runoff is slow to 
ponded. The seasonal high water table is near or above 
the surface from late in fall to spring. The surface layer 
contains free lime, which can restrict the availability of 
manganese for sugar beets, beans, oats, and barley and 
the availability of zinc and phosphorus for corn and 
beans. 

Most areas of this scil are used as cropland. Some are 
pastured or wooded. 

This soil is well suited to corn, sugar beets, winter 
wheat, beans, oats, and barley. The major management 
concerns are wetness, compaction, and nutrient 
deficiencies. Both surface and subsurface drainage 
Systems are needed to reduce the wetness. Shallow 
surface ditches are effective in removing surface water 
from low areas after heavy rains. Erosion-control 
structures may be needed where natural drainageways 
enter ditches. Working the soil when it is too wet results 
in cloddiness and compaction. Compaction inhibits root 
development. As the natural soil structure is destroyed 
by compaction and loss of organic matter, surface 
crusting becomes more severe. It can prevent seedling 
emergence and increase the runoff rate and the 
susceptibility to erosion. Conservation tillage, cover 
crops, incorporation of crop residue into the soil, and 
regular additions of other organic material help to 
maintain tilth. Applying fertilizer in bands near the 
planted crops or as foliar spray helps to overcome 
nutrient deficiencies. 
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This soil is well suited to pasture. The major 
management concerns are wetness and compaction. 
Overgrazing or grazing when the soil is wet may cause 
compaction of the surface layer and destroy the cover of 
forage plants. Proper stocking rates, rotation or strip 
grazing, and restricted use during wet periods help to 
keep the pasture in good condition. 

This soil is well suited to woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, and the windthrow hazard. Operating 
planting and harvesting eguipment is difficult during wet 
periods. The eguipment should be used only when the 
soil is relatively dry or frozen. The mortality rate of 
planted seedlings is 50 percent or more, and controlling 
windthrow is difficult. As a result, such harvest methods 
as selective cutting and strip cutting are needed. 

Because of the wetness, this soil is poorly suited to 
building site development. Surface and subsurface 
drainage methods help to lower the water table. The 
buildings can be constructed on well compacted fill 
material, which raises the site. Proper design and careful 
construction help to keep water away from basements. 

Because of the ponding and the restricted 
permeability, this soil is generally unsuited to septic tank 
absorption fields. ۱۱ is poorly suited to sewage lagoons 
because of the ponding. Measures that protect the 
lagoons from ponding and runoff are needed. Examples 
are installing shallow surface drains and adding fill 
material to the berm around the lagoon. 

The land capability classification is llw. The Michigan 
soil management group is 2.5c-c. 


37—Adrian muck. This nearly level, very poorly 
drained soil is in bogs and depressions. It is subject to 
ponding. Individual areas are irregular in shape and 
range from 10 to 90 acres in size. 

Typically, the surface layer and subsurface layer are 
black, friable muck, which is about 22 inches thick. The 
substratum to a depth of about 60 inches is yellowish 
brown and dark gray, mottled, very friable, calcareous 
loamy fine sand. In some areas the muck is less than 16 
inches thick. In other areas the subsurface ۱۵۷۵۲ has thin 
layers of mucky peat. 

Permeability is moderately slow to moderately rapid in 
the organic material and rapid in the sandy material. 
Available water capacity is high. Surface runoff is very 
slow or ponded. The seasonal high water table is near or 
above the surface from late in fall to spring. 

Most areas of this soil support wetland grasses or are 
wooded. Drained areas are used as cropland. 

This soil is generally unsuited to cropland. Drainage 
outlets are not readily available. If the soil is drained, 
corn and specialty crops, such as carrots, celery, and 
onions, can be grown. The major management concerns 
are ponding, subsidence, frost, and soil blowing. Surface 
and subsuríace drainage systems can reduce the 
wetness, but in many areas drainage outlets are needed. 
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Lift pumps commonly are needed. Vegetative barriers, 
cover crops, and field windbreaks help to control soil 
blowing. Subsidence can be controlled by regulating the 
water table. 

This soil is fairly well suited to pasture. The major 
management concerns are the wetness and the ponding. 
Proper stocking rates and restricted grazing during wet 
periods help to keep the pasture in good condition. 

This soil is fairly well suited to woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, and the windthrow hazard. The 
equipment limitation is caused by wetness and low 
strength. Equipment should be used only when the soil is 
frozen. Losses of planted seedlings are 50 percent or 
more, and controlling windthrow is difficult. As a result, 
such harvest methods as selective cutting and strip 
cutting are needed. 

Because of ponding and low strength, this soil is 
generally unsuited to building site development. It is 
generally unsuited to septic tank absorption fields 
because of ponding. It is generally unsuited to sewage 
lagoons because of seepage, ponding, and excess 
humus. 

The land capability classification is Vw. The Michigan 
801 management group is M/4c. 


38—Toblco loamy fine sand. This nearly level, very 
poorly drained soil is on broad flats and in depressions 
and drainageways. It is subject to ponding. Individual 
areas are irregularly shaped or linear and range from ? 
to 300 acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable, calcareous loamy fine sand about 12 inches 
thick. The upper part of the substratum is grayish brown, 
loose, calcareous, gravelly sand. The lower upper part to 
a depth of about 60 inches is dark grayish brown, loose, 
calcareous sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Wasepi and Pipestone 
soils on low knolls. These soils make up 3 to 10 percent 
of the unit. 

Permeability is very rapid in the Tobico soil. Available 
water capacity is low. Surface runoff is very slow or 
ponded. The seasonal high water table is near or above 
the surface during fall, winter, and spring. The surface 
layer contains free lime, which can restrict the availability 
of manganese, zinc, and phosphorus for some crops. 

Most areas of this soil are used as cropland or 
woodland. Some are pastured. 

This soil is fairly well suited to potatoes, corn, and 
beans. The major management concerns are wetness, 
soil blowing, and fertility. Both surface and subsurface 
drainage systems are needed to reduce the wetness. 
Conservation tíllage, incorporation of crop residue into 
the soil, stripcropping, vegetative barriers, windbreaks, 
cover crops, and a crop rotation that includes small grain 
and hay help to control soil blowing. Applying fertilizer in 
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bands near the planted crops or as foliar spray helps to 
prevent nutrient deficiencies. The soil is often droughty in 
the summer. Irrigation may be needed. 

This soil is well suited to pasture. The major 
management concern is the wetness. Overgrazing or 
grazing when the soil is wet destroys the cover of forage 
plants. Restricted grazing during wet periods and rotation 
or strip grazing help to keep the pasture in good 
condition. 

This soil is poorly suited to woodland. The major 
management concerns are the eguipment limitation, 
seedling mortality, and the windthrow hazard. Operating 
planting and harvesting eguipment is difficult during wet 
periods. The eguipment should be used only when the 
soil is relatively dry or frozen. Losses of planted 
seedlings are 50 percent or more, and controlling 
windthrow is difficult. As a result, such harvest methods 
as selective cutting and strip cutting are needed. 

Because of the ponding, this soil is generally unsuited 
to building site development. It is generally unsuited to 
septic tank absorption fields and sewage lagoons 
because of the ponding, a poor filtering capacity, and 
seepage. 

The land capability classification is lllw. The Michigan 
501 management group is 5c-c. 


39B—Ottokee loamy fine sand, 0 to 6 percent 
slopes. This nearly level to undulating, moderately well 
drained soil is on knolls and ridges. Individual areas are 
linear or irregularly shaped and range from 4 to 100 
acres in size. 

Typically, the surface layer is very dark grayish brown 
and dark brown, very friable loamy fine sand about 6 
inches thick. The upper part of the subsoil is yellowish 
brown, loose fine sand that has thin layers of dark 
yellowish brown loamy fine sand. The lower part to a 
depth of about 60 inches is yellowish brown, mottled, 
loose fine sand that has thin layers of dark brown loamy 
fine sand. In places the upper part of the subsoil is 
darker. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Pipestone and Thetford 
soils. These soils are lower on the landscape than the 
Ottokee soil. They make up 3 to 10 percent of the unit. 

Permeability is rapid in the Ottokee soil. Available 
water capacity is low. Surface runoff is slow. The 
seasonal high water table is at a depth of 2.0 to 3.5 feet 
during the winter and spring. 

Most areas of this soil are used as woodland. Some 
are used as cropland or pasture. 

This soil is fairly well suited to corn, beans, 
cucumbers, and red clover. The major management 
concerns are droughtiness and soil blowing. irrigation, 
conservation tillage, windbreaks, incorporation of crop 
residue into the soil, and winter cover crops conserve 
moisture and help to control soil blowing. 
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This soil is well suited to pasture. The major 
management concern is the droughtiness during the 
summer. Overgrazing during droughty periods can 
reduce the extent of the plant cover. Proper stocking 
rates, controlled grazing, and restricted use during dry 
periods help to keep the pasture in good condition. 

This soil is weil suited to woodland. The major 
management concern is seedling mortality. Selection of 
seedlings that can withstand droughty conditions and 
special site preparation, such as furrowing before 
planting, reduce the seedling mortality rate. Replanting 
may be needed in some areas. 

This soil is fairly well suited to building site 
development. The wetness is a limitation on sites for 
buildings with basements. These buildings can be 
constructed on well compacted fill material, which raises 
the site. A drainage system helps to lower the water 
table. 

Because of the seasonal high water table and a poor 
filtering capacity, this soil is poorly suited to septic tank 
absorption fields. It readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in the pollution of ground water supplies. 
Special construction methods, such as filling with 
suitable material, help to raise the absorption field above 
the water table. The soil is generally unsuited to sewage 
lagoons because of wetness and seepage. 

The land capability classification is Ills. The Michigan 
soil management group is 4a. 


40B—Chelsea fine sand, 0 to 6 percent slopes. This 
nearly level to undulating, somewhat excessively drained 
soil is on ridges, knolls, and broad flats. Individual areas 
are irregular in shape and range from 10 to 200 acres in 
size. 

Typically, the surface layer is very dark grayish brown, 
very friable fine sand about 5 inches thick. The subsoil to 
a depth of about 60 inches is strong brown and yellowish 
brown, loose fine sand. It has thin layers of dark 
yellowish brown loamy fine sand in the lower part. In 
some places the wind has removed the surface layer 
and the upper part of the subsoil. In other places the 
seasonal high water table is within a depth of 60 inches. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Thetford soils in 
depressions and drainageways. These soils make up 5 
to 15 percent of the unit. 

Permeability is rapid in the Chelsea soil. Available 
water capacity is low. Surface runoff is slow. 

Most areas of this soil are used as woodland. Some of 
the acreage is pasture or is grassland that supports 
shrubs. A few areas are used as cropland. 

This soil is poorly suited to cropland. Corn, beans, 
strawberries, and a mixture of alfalfa and bromegrass, 
however, can be grown. The major management 
concerns are droughtiness and soil blowing. Irrigation 
may be needed. Conservation tillage, windbreaks, 
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incorporation of crop residue into the soil, and winter 
cover crops conserve moisture and help to control soil 
blowing. 

Because of the droughtiness, this soil is only fairly well 
suited to pasture. It is often droughty in summer and 
early in fall. The forage plants grow siowly during these 
periods. Overgrazing when the soil is droughty damages 
the forage plants. Deferred grazing during the periods of 
slow growth helps to keep the pasture in good condition. 

This soil is fairly well suited to woodland. The major 
management concerns are the eguipment limitation and 
seedling mortality. The sandy surface layer can 
adversely affect the trafficability of equipment during dry 
periods. Planting seedlings that can withstand droughty 
conditions, shading the seedlings, planting in furrows, 
and mulching decrease the seedling mortality rate. 
Replanting may be needed in some areas. 

This soil is well suited to building site development. 
Because of a poor filtering capacity, it is poorly suited to 
septic tank absorption fields. it readily absorbs but does 
not adequately filter the effluent. The poor filtering 
capacity can result in the pollution of shallow ground 
water supplies. The soil is generally unsuited to sewage 
lagoons because of seepage. 

The land capability classification is IVs. The Michigan 
soil management group is 5a. 


40C—Chelsea fine sand, 6 to 12 percent slopes. 
This gently rolling, somewhat excessively drained soil is 
on ridges and knolls. Individual areas are irregularly 
shaped or elongated and range from 3 to several 
hundred acres in size. 

Typically, the surface layer is very dark grayish brown, 
very friable fine sand about 5 inches thick. The subsoil to 
a depth of about 60 inches is strong brown and yellowish 
brown, loose fine sand. It has thin layers of dark 
yellowish brown loamy fine sand in the lower part. In 
some places the wind has removed the surface layer 
and the upper part of the subsoil. In other places the thin 
layers of loamy fine sand in the lower part of the subsoil 
total more than 6 inches thick. 

Included with this soil in mapping are small areas of 
the moderately well drained Ottokee and somewhat 
poorly drained Thetford soils. Ottokee soils are on low 
knolls and side slopes. Thetford soils are in depressions 
and drainageways. Included soils make up 3 to 10 
percent of the unit. 

Permeability is rapid in the Chelsea soil. Available 
water capacity is low. Surface runoff is slow. 

Most of the acreage is grassland or woodland. Some 
areas are pastured. Because of droughtiness, this soil is 
generally unsuited to cropland and is only fairly well 
suited to pasture. It is often droughty in summer and 
early in fall. Forage growth is slow during these periods. 
Overgrazing when the soil is droughty damages the 
forage plants. Deferred grazing during the periods of 
slow growth helps to keep the pasture in good condition. 
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This soil is only fairly well suited to woodland. The 
major management concerns are the equipment 
limitation and seedling mortality. The sandy surface layer 
can adversely affect the trafficability of equipment during 
dry periods. Planting seedlings that can withstand 
droughty conditions, shading the seedlings, planting in 
furrows, and mulching decrease the seedling mortality 
rate. Replanting may be needed in some areas. 

Because of the slope, this soil is only fairly well suited 
to building site development. Buildings should be 
designed so that they conform to the natural slope of the 
land. Land shaping is necessary in some areas. 

Because of the slope and a poor filtering capacity, this 
soil is poorly suited to septic tank absorption fields. Land 
shaping and installing the distribution lines across the 
slope help to ensure that the absorption field functions 
properly. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in the pollution of ground water supplies. The 
soil is generally unsuited to sewage lagoons because of 
the slope and seepage. 

The land capability classification is Vis. The Michigan 
soil management group is 5a. 


42—Gilford sandy loam. This nearly level, very poorly 
drained soil is on low flats and in depressions and 
drainageways. It is subject to ponding. Individual areas 
are irregularly shaped or elongated and range from 10 to 
200 acres in size. 

Typically, the surface layer is black, friable sandy loam 
about 11 inches thick. The subsoil is dark grayish brown, 
mottled, friable sandy loam about 18 inches thick. The 
substratum to a depth of about 60 inches is grayish 
brown and dark grayish brown, calcareous, loose, 
stratified fine sand and gravelly sand. In places the 
surface layer and subsoil are calcareous. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Wasepi soils. These soils 
are higher on the landscape than the Gilford soil. They 
make up 3 to 10 percent of the unit. 

Permeability is moderately rapid in the upper part of 
the Gilford soil and very rapid in the lower part. Available 
water capacity is low. Surface runoff is very slow or 
ponded. The seasonal high water table is near or above 
the surface during winter and spring. The surface layer 
may contain free lime, which can cause deficiencies in 
phosphorus, manganese, and zinc. 

Most areas of this soil are used as woodland or 
cropland. Some are pastured. . 

This soil is fairly well suited to corn, soybeans, winter 
wheat, and red clover. The major management concerns 
are wetness, soil blowing, and fertility. Both surface and 
subsurface drains are needed to reduce the wetness. 
Conservation tillage, incorporation of crop residue into 
the soil, vegetative barriers, and cover crops help to 
control soil blowing. Applying fertilizer in bands near the 
planted crops or as foliar spray improves fertility. The 
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soil is often droughty in the summer. Irrigation may be 
needed. 

This soil is well suited to pasture. The major 
management concerns are wetness and ponding. 
Overgrazing or grazing when the soil is wet destroys the 
cover of forage plants. Proper stocking rates, rotation or 
strip grazing, and restricted use during wet periods help 
to keep the pasture in good condition. 

This soil is fairly well suited to woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, and the windthrow hazard. Operating 
planting and harvesting equipment is difficult during wet 
periods. The equipment should be used only when the 
Soil is relatively dry or frozen. Losses of planted 
seedlings are 50 percent or more, and controlling 
windthrow is difficult. As a result, such harvest methods 
as selective cutting and strip cutting are needed. 

Because of the ponding, this soil is generally unsuited 
to building site development. It is generally unsuited to 
septic tank absorption fields because of the ponding and 
a poor filtering capacity. It is generally unsuited to 
sewage lagoons because of the ponding and seepage. 

The land capability classification is lllw. The Michigan 
soil management group is 4c. 


45—Houghton muck. This nearly level, very poorly 
drained soil is in depressional areas. It is subject to 
ponding. Individual areas are irregular in shape and 
range from 10 to 200 acres in size. 

Typically, the surface layer is black, very friable muck 
about 16 inches thick. Below this to a depth of about 60 
inches is black muck. In some places the subsurface 
layer has organic material that is not so well 
decomposed and has more than 10 inches of mucky 
peat. In other places the muck is stratified with mineral 
Soil. In some areas it is less than 51 inches deep over 
sand, marl, or loam. 

Permeability is moderately slow to moderately rapid. 
Available water capacity is very high. Surface runoff is 
very slow or ponded. The seasonal high water table is 
near or above the surface during autumn, winter, and 
spring. 

Most areas of this soil are used as woodland. A few 
are used as cropland or pasture. 

This soil is generally unsuited to cropland because of 
ponding and soil blowing. If drained, it can be used for 
corn, carrots, celery, onions, and sod crops. Surface and 
subsurface drains can reduce the wetness, but drainage 
outlets are not readily available. Lift pumps commonly 
are needed. Vegetative barriers, cover crops, and 
windbreaks help to control soil blowing. 

Because of the ponding, this soil is poorly suited to 
pasture. Proper stocking rates and restricted grazing 
during wet periods are needed. 

This soil is fairly well suited to woodland. The major 
management concerns are the eguipment limitation, 
seedling mortality, and the windthrow hazard. Eguipment 
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should be used only when the soil is frozen. Such 
harvest methods as selective cutting and strip cutting 
help to prevent excessive windthrow and seedling 
mortality. 

Because of ponding and low strength, this soil is 
generally unsuited to building site development. It is 
generally unsuited to septic tank absorption fields 
because of ponding. It is generally unsuited to sewage 
lagoons because of seepage, ponding, and excess 
humus. 

The land capability classification is Vw. The Michigan 
soil management group is Mc. 


52A—Landes fine sandy loam, 0 to 3 percent 
slopes. This nearly level, moderately well drained soil is 
on flood plains adjacent to the Cass River and White 
Creek. It is occasionally flooded. Individual areas are 
irregular in shape and range from 10 to 50 acres in size. 

Typically, the surface layer is dark brown, very friable 
fine sandy loam about 12 inches thick. The subsoil is 
about 26 inches thick. It is dark yellowish brown. The 
upper part is friable loam; the next part is mottled, friable 
loam; and the lower part is mottled, very friable fine 
sandy loam. The substratum to a depth of about 60 
inches is light olive brown and dark yellowish brown, 
mottled, very friable fine sandy loam and loamy fine 
sand. In places the upper part of the subsoil is mottled. 

Permeability is rapid. Available water capacity is 
moderate. Surface runoff is slow. The seasonal high 
water table is at a depth of 4 to 6 feet during the spring. 

Most of the acreage of this soil is grassiand or 
woodland. A few areas are used as cropland. 

This soil is fairly well suited to corn, beans, and winter 
wheat. The major management concerns are occasional 
flooding early in spring and soil blowing. Fieldwork 
should be delayed until after the period of flooding. 
Diking can reduce the flooding hazard. Conservation 
tillage, crop rotations that include smail grain and hay, 
winter cover crops, windbreaks, and buffer strips help to 
control soil blowing. 

This soil is well suited to pasture. The major 
management concern is the occasional flooding. Proper 
stocking rates and restricted use during periods of 
flooding help to keep the pasture in good condition. 

This soil is well suited to woodland. No major hazards 
or limitations affect planting or harvesting. 

Because of the flooding, this soil is generally unsuited 
to building site development. It is generally unsuited to 
septic tank absorption fields because of the flooding and 
a poor filtering capacity. It is generally unsuited to 
sewage lagoons because of the flooding and seepage. 

The land capability classification is Iliw. The Michigan 
soil management group is L-2a. 


53—Sloan loam. This nearly level, very poorly drained 
Soil is on flood plains. It is subject to flooding. 
Escarpments are common between the uplands and the 
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flood plains. Individual areas are irregular in shape and 
range from 10 to 400 acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable loam about 14 inches thick. The subsoil is dark 
grayish brown, mottled, friable loam about 16 inches 
thick. The substratum to a depth of about 60 inches is 
olive brown, mottled, friable fine sandy loam. In places 
the surface layer is coarser textured. 

Included with this soil in mapping are small areas of 
the very poorly drained Houghton, Palms, and Wolcott 
soils and the poorly drained Tappan soils. Houghton and 
Palms soils formed in organic deposits on the lower 
parts of the landscape. Tappan and Wolcott soils are not 
subject to flooding and are in the slightly higher 
landscape positions. Included soils make up 3 to 10 
percent of the unit. 

Permeability is moderate or moderately slow in the 
Sloan soil. Available water capacity is high. Surface 
runoff is very slow or ponded. The seasonal high water 
table is near or at the surface from late in fall to spring. 

Most areas of this soil are used as cropland or 
pasture. Some are wooded. 

This soil is fairly well suited to corn, beans, and sugar 
beets. The major management concerns are wetness, 
flooding, and compaction. The flooding occurs only 
occasionally during the growing season. Both surface 
and subsurface drainage systems are needed to reduce 
the wetness. Working the soil when it is too wet results 
in cloddiness and compaction. Compaction inhibits root 
development. Conservation tillage, cover crops, and 
incorporation of crop residue into the soil improve tilth. 

This soil is well suited to pasture. The major 
management concerns are wetness, flooding, and 
compaction. Overgrazing or grazing when the soil is wet 
causes compaction of the surface layer and destroys the 
cover of forage plants. Proper stocking rates, rotation or 
strip grazing, and restricted use during wet periods help 
to keep the pasture in good condition. 

This soil is well suited to woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, and the windthrow hazard. Operating 
harvesting equipment is difficult during the wet periods. 
The equipment should be used only when the soil is 
relatively dry or frozen. Planted seedlings seldom 
survive, and controlling windthrow is difficult. As a result, 
such harvest methods as selective cutting and strip 
cutting are needed. 

Because of the flooding, this soil is not suited to 
building site development. It is not suited to septic tank 
absorption fields because of the flooding, the wetness, 
and the restricted permeability. ዘ is not suited to sewage 
lagoons because of the flooding and the wetness. 

The land capability classification is lllw. The Michigan 
soil management group is L-2c. 


54B—Capac loam, 1 to 5 percent slopes. This 
nearly level to undulating, somewhat poorly drained soil 
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is on broad plains, low knolls, and low, concave slopes 
on ridges. Individual areas are irregular in shape and 
range from 4 to several hundred acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable loam about 10 inches thick. The subsoil is about 
22 inches thick. The upper part is mixed dark yellowish 
brown and grayish brown, friable loam, and the lower 
part is dark yellowish brown, mottled, firm clay loam. The 
substratum to a depth of about 60 inches is yellowish 
brown, mottled, firm, calcareous loam. 

Included with this soil in mapping are areas of the well 
drained Marlette, somewhat poorly drained Wixom, and 
very poorly drained Wolcott soils. Marlette soils are in 
the higher landscape positions. Wixom soils are more 
droughty than the Capac soil. They are in landscape 
positions similar to those of the Capac soil. Wolcott soils 
are in the lower landscape positions. Included soils make 
up about 5 to 10 percent of the unit. 

Permeability is moderately slow in the Capac soil. 
Available water capacity is high. Surface runoff is slow or 
medium. The seasonal high water table is at a depth of 1 
to 2 feet from late in fall to spring. 

Most areas of this soil are used as cropland. A few are 
used as pasture or woodland. 

This soil is well suited to corn, beans, winter wheat, 
and a mixture of grasses and legumes. The major 
management concerns are water erosion, wetness, and 
compaction. Conservation tillage, cover crops, and 
incorporation of crop residue into the soil help to control 
water erosion and improve tilth. Both surface and 
subsurface drainage systems are needed to reduce the 
wetness. Working the soil when it is too wet results in 
cloddiness and compaction. Compaction inhibits root 
development. 

This soil is well suited to pasture. The major 
management concerns are wetness and compaction. 
Overgrazing or grazing when the soil is wet causes 
compaction and destroys the cover of forage plants. 
Proper stocking rates, rotation or strip grazing, and 
restricted use during wet periods help to keep the 
pasture in good condition. 

This soil is well suited to woodland. The major 
management concerns are the equipment limitation and 
the windthrow hazard. Equipment should be used only 
when the soil is relatively dry or frozen. The windthrow 
hazard can be reduced by harvest methods that do not 
isolate the remaining trees or leave them widely spaced. 

Because of the wetness, this soil is poorly suited to 
building site development. Surface or subsurface 
drainage methods help to lower the water table. The 
buildings can be constructed on well compacted fill 
material, which raises the site. 

Because of the wetness and the moderately slow 
permeability, this soil is poorly suited to septic tank 
absorption fields. Special construction methods, such as 
filling or mounding with suitable material, may be needed 
to raise the absorption field. above the water table. 
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Enlarging or pressurizing the absorption field and 
installing aiternating drain fields help to overcome the 
restricted permeability. The soil is poorly suited to 
sewage lagoons because of the wetness. Adding fill 
material to the berm around the Iagoon helps to control 
runoff. 

The land capability classification is lle. The Michigan 
soil management group is 2.5b. 


55—Cohoctah sandy loam. This nearly level, very 
poorly drained soil is on flood plains. It is frequently 
flooded. Escarpments are common between the uplands 
and the flood plains. Individual areas are long and 
narrow or irregularly shaped and range from 5 to 55 
acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable sandy loam about 23 inches thick. The upper part 
of the substratum is dark gray, mottled, friable loamy 
sand. The next part is dark grayish brown, mottled, 
friable sandy loam and gravelly sandy loam. The lower 
part to a depth of about 60 inches is dark yellowish 
brown, mottled, loose gravelly loamy sand. In places the 
upper part of the profile is dominantly loamy sand or 
loam. 

Permeability is moderately rapid in the upper part of 
the profile and very rapid in the lower part. Available 
water capacity is moderate. Surface runoff is very slow 
or ponded. The seasonal high water table is at or near 
the surface from fall to spring. 

Most areas of this soil are used as woodland or 
support wetland vegetation. A few are pastured. 

This soil is generally unsuited to cropland. If the soil is 
drained and protected from flooding, howevér, corn, 
beans, and sugar beets can be grown. The major 
management concerns are the wetness and the flooding 
during the growing season. In places the soil is not 
accessible to farm equipment because of the 
escarpments. 

This soil is poorly suited to pasture. The major 
management concerns are the wetness and the frequent 
flooding. Proper stocking rates, rotation grazing, and 
restricted use during wet periods are needed. 

This soil is fairly well suited to woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, and the windthrow hazard. Operating 
planting and harvesting equipment is difficult during wet 
periods. The equipment should be used only when the 
soil is relatively dry or frozen. Planted seedlings seldom 
survive, and controlling windthrow is difficult. As a result, 
such harvest methods as selective cutting and strip 
cutting are needed. 

Because of the flooding and the wetness, this soil is 
not suited to building site development. ዘ is not suited to 
septic tank absorption fields because of the flooding, the 
wetness, and a poor filtering capacity. It is not suited to 
sewage lagoons because of the flooding, the wetness, 
and seepage. 
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The land capability classification is Vw. The Michigan 
soil management group is L-2c. 


56—Edwards muck. This nearly level, very poorly 
drained soil is in bogs and depressions. It is subject to 
ponding. Individual areas are irregular in shape and 
range from 4 to 100 acres in size. 

Typically, the surface layer and subsurface layer are 
black, friable muck, which is about 26 inches thick. The 
substratum to a depth of about 60 inches is light gray 
and light brownish gray marl. In some places the marl is 
5 to 20 inches thick and is underlain by sand or loam. In 
other places the muck is less than 16 inches thick. 

Permeability is moderately slow to moderately rapid in 
the organic material. Available water capacity is high. 
Surface runoff is very slow or ponded. The seasonal high 
water table is near or above the surface from fall to 
spring. 

Most areas of this soil support wetland vegetation or 
are wooded. A few are pastured. 

This soil is generally not used as cropland because of 
long periods of wetness and ponding. Draining the soil is 
not generally practical. A few hundred acres in the 
central part of Fremont Township, however, have been 
cleared and drained and are used for potatoes. The 
major management concerns are wetness, ponding, soil 
blowing, and fertility. Open ditches can reduce the 
wetness, but they require frequent repair because the 
ditchbanks are unstable. Vegetative barriers and 
windbreaks help to control soil blowing. Applications of 
fertilizer, including minor nutrients, may be needed to 
improve fertility. 

Because of the wetness, this soil is only fairly well 
suited to pasture. Proper stocking rates and restricted 
grazing during wet periods help to keep the pasture in 
good condition. 

This soil is well suited to woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, and the windthrow hazard. Equipment 
should be used only when the soil is frozen. Because of 
seedling mortality and windthrow, such harvest methods 
as selective cutting and strip cutting are needed. 

Because of ponding and low strength, this soil is 
generally unsuited to building site development. It is 
generally unsuited to septic tank absorption fields 
because of ponding. It is generally unsuited to sewage 
lagoons because of seepage, ponding, and excess 
humus. 

The land capability classification is Vw. The Michigan 
soil management group is ۰ 


57—Palms muck. This nearly level, very poorly 
drained soil is in depressions. It is subject to ponding. 
individual areas are irregular in shape and range from 5 
to 80 acres in size. 

Typically, the surface layer and subsurface layer are 
black and very dark brown, friable muck, which is about 
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25 inches thick. The upper part of the substratum is dark 
grayish brown, mottled, friable loamy sand and grayish 
brown, mottled, firm silt loam. The lower part to a depth 
of about 60 inches is dark gray sand and gray, firm silt 
loam. In places the muck is less than 16 inches thick. 

Permeability is moderately slow to moderately rapid in 
the mucky material and moderate or moderately slow in 
the substratum. Available water capacity is high. Surface 
runoff is very slow or ponded. The seasonal high water 
table is near or above the surface during winter and 
spring. 

Most areas of this soil are used as cropland or support 
wetland vegetation. A few are wooded. 

This soil is generally unsuited to cropland because of 
the ponding. If drained, some areas can be used for corn 
or specialty crops, such as carrots, celery, onions, and 
sod. The major management concerns are wetness and 
soil blowing. Both surface and subsurface drainage 
systems are needed to reduce the wetness. Vegetative 
barriers, cover crops, and windbreaks help to control soil 
blowing. 

Because of the wetness and the ponding, this soil is 
only fairly well suited to pasture. Proper stocking rates 
and restricted grazing during wet periods help to keep 
the pasture in good condition. 

This soil is fairly well suited to woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, and the windthrow hazard. Equipment 
should be used only when the soil is frozen. Planted 
seedlings seldom survive, and controlling windthrow is 
difficult. As a result, such harvest methods as selective 
cutting and strip cutting are needed. 

Because of ponding and low strength, this soil is 
generally unsuited to building site development. It is 
generally unsuited to septic tank absorption fields 
because of ponding. It is generally unsuited to sewage 
lagoons because of seepage, ponding, and excess 
humus. 

The land capability classification is Vw. The Michigan 
soil management group is M/3c. 


58—Thomas muck. This nearly level, very poorly 
drained soil is on broad flats and in depressions. It is 
frequently ponded. Individual areas are irregularly shaped 
or linear and range from 10 to 100 acres in size. 

Typically, the surface layer is black, friable muck about 
12 inches thick. Below this is dark gray, mottled, firm, 
calcareous loam about 10 inches thick. The upper part 
of the substratum is dark grayish brown, mottied, firm, 
calcareous silty clay loam. The next part is brown, 
mottled, friable, calcareous, stratified silt loam and loamy 
sand. The lower part to a depth of about 60 inches is 
brown, mottled, friable, calcareous loam. 

Included with this soil in mapping are small areas of 
the poorly drained Tappan soils. These soils have a 
mineral surface layer and are calcareous. They make up 
3 to 5 percent of the unit. 


Soil Survey 


Permeability is moderately slow in the upper part of 
the Thomas soil and slow or moderately slow in the 
lower part. Available water capacity is high. Surface 
runoff is very slow or ponded. The seasonal high water 
table is near or above the surface during winter and 
spring. 

Most areas of this soil are used as cropland. Some are 
pastured or wooded, 

This soil is well suited to corn, potatoes, beans, and 
sugar beets. The major management concerns are 
wetness and soil blowing. Both surface and subsurface 
drainage systems are needed to reduce the wetness. Lift 
pumps are needed in areas where adequate drainage 
outlets are not available. Shallow surface ditches are 
effective in removing surface water after heavy rains. 
Conservation tillage, buffer strips, and cover crops help 
to control soil blowing. 

Because of the wetness and the ponding, this soil is 
only fairly well suited to pasture. Overgrazing or grazing 
when the soil is wet destroys the cover of forage plants. 
Proper stocking rates, rotation or strip grazing, and 
restricted use during wet periods help to keep the 
pasture in good condition. 

This soil is well suited to woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, and the windthrow hazard. Operating 
planting and harvesting equipment is difficult during wet 
periods. The equipment should be used only when the 
soil is frozen. Planted seedlings seldom survive, and 
controlling windthrow is difficult. As a result, such harvest 
methods as selective cutting and strip cutting are 
needed. 

Because of the ponding, this soil is generally unsuited 
to building site development. It is generally unsuited to 
septic tank absorption fields because of the ponding and 
the restricted permeability. It is generally unsuited to 
sewage lagoons because of excess humus and the 
ponding. 

The land capability classification is llw. The Michigan 
soil management group is 2.5c-c. 


59—Pella slit loam. This nearly level, poorly drained 
soil is in low, concave areas and in drainageways. It is 
subject to ponding. Individual areas are irregular in shape 
and range from 10 to 95 acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable silt loam about 12 inches thick. The subsoil is 
mottled, friable silt loam about 20 inches thick. The 
upper part is dark grayish brown, and the lower part is 
grayish brown. The substratum to a depth of about 60 
inches is yellowish brown, mottled, friable, calcareous silt 
loam. In places the surface layer and subsoil have less 
clay. 

Included with this soil in mapping are small areas of. 
the somewhat poorly drained Sanilac and Wixom soils. 
These soils are higher on the landscape than the Pella 
soil. They make up 3 to 15 percent of the unit. 
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Permeability is moderate مأ‎ the Pella soil. Available 
water capacity is high. Surface runoff is slow to ponded. 
The seasonal high water table is near or above the 
surface during winter and spring. 

Most areas of this soil are used as cropland. Some of 
the acreage is grassland or woodland. 

This soil is well suited to corn, beans, sugar beets, and 
winter wheat. The major management concerns are 
wetness and compaction. Both surface and subsurface 
drainage systems are needed to reduce the wetness. 
Fine sand and silt can plug tile lines. As a result, tile 
drainage systems should be designed so that the rate of 
flowing water helps to keep the tile lines clean. Working 
the soil when it ۱5 too wet results in cloddiness and 
compaction. Compaction inhibits root development. 
Conservation tillage, cover crops, and incorporation of 
crop residue into the soil improve tilth. 

Because of wetness and compaction, this soil is only 
fairly well suited to pasture. Overgrazing or grazing when 
the soil is wet causes compaction of the surface layer 
and destroys the cover of forage plants. Proper stocking 
rates, rotation or strip grazing, and restricted use during 
wet periods help to keep the pasture in good condition. 

This soil is fairly well suited to woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, and the windthrow hazard. Equipment 
should be used only when the soil is relatively dry or 
frozen. Planted seedlings seldom survive, and controlling 
windthrow is difficult. As a result, such harvest methods 
as selective cutting and strip cutting are needed. 

Because of the ponding, this soil is generally unsuited 
to building site development and septic tank absorption 
fields and is poorly suited to sewage lagoons. Sealing 
sewage lagoons helps to prevent excessive seepage. 
Adding fill material to the berm around the lagoon helps 
to control ponding and runoff. 

The land capability classification is llw. The Michigan 
Soil management group is 2c-s. 


62A—Sanilac silt loam, 0 to 3 percent slopes. This 
nearly level, somewhat poorly drained soil is on broad 
flats and low knolis. Individual areas are irregular in 
shape and range from 5 to 420 acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable, calcareous silt loam about 13 inches thick. The 
subsoil is mottled, friable, calcareous silt loam about 22 
inches thick. The upper part is brown and has grayish 
brown silt coatings, and the lower part is yellowish 
brown. The substratum to a depth of about 60 inches is 
brown, mottled, friable, calcareous silt loam. 

Included with this soil in mapping are small areas of 
the poorly drained Bach and somewhat poorly drained 
Rapson soils. Bach soils are in depressions and 
drainageways. Rapson soils are more droughty than the 
Sanilac soil. They are in landscape positions similar to 
those of the Sanilac soil. Included soils make up about 5 
to 10 percent of the unit. 
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Permeability is moderate or moderately slow in the 
Sanilac soil. Available water capacity is high. Surface 
runoff is slow. The seasonal high water table is at a 
depth of 1 to 2 feet during autumn, winter, and spring. 
The surface layer contains free lime, which can restrict 
the availability of manganese for sugar beets, beans, 
oats, and barley and the availability of zinc and 
phosphorus for corn and beans. 

Most areas of this soil are used as cropland. A few are 
pastured or wooded. 

This soil is well suited to corn, beans, winter wheat, 
and red clover. The major management concerns are 
wetness, compactian, soil blowing, and fertility. Both 
surface and subsurface drainage systems are needed to 
reduce the wetness. Fine sand and silt can plug tile 
lines. As a result, tile drainage systems should be 
designed so that the rate of flowing water helps to keep 
the tile lines clean. Also, suitable filtering material may 
be needed to keep the silt and fine sand from flowing 
into the tile lines. Shallow surface ditches are effective in 
removing surface water from low areas after heavy rains. 
Working the soil when it is too wet results in cloddiness 
and compaction. Compaction inhibits root development. 
As the natural soil structure is altered by compaction, 
surface crusting becomes more severe. It can prevent 
seedling emergence and increase the runoff rate and the 
susceptibility to erosion. Conservation tillage, cover 
crops, and incorporation of crop residue into the soil 
help to control soil blowing and maintain tilth. Applying 
fertilizer in bands near the planted crops or as foliar 
Spray helps to overcome nutrient deficiencies. 

This soil is well suited to pasture. The major 
management concerns are wetness and compaction. 
Overgrazing or grazing when the soil is wet causes 
compaction of the surface layer and destroys the cover 
of forage plants. Proper stocking rates, rotation or strip 
grazing, and restricted use during wet periods help to 
keep the pasture in good condition. 

This soil is well suited to woodiand. The major 
management concerns are the equipment limitation and 
the windthrow hazard, both of which are caused by 
wetness. Equipment should be used only when the soil 
is relatively dry or frozen. The windthrow hazard can be 
reduced by harvest methods that do not isolate the 
remaining trees or leave them widely spaced. 

Because of the wetness, this soil is poorly suited to 
building site development. Surface or subsurface 
drainage methods help to lower the water table. The 
buildings can be constructed on well compacted fill 
material, which raises the site. 

Because of the wetness and the restricted 
permeability, this soil is poorly suited to septic tank 
absorption fields. Special construction methods, such as 
filling or mounding with suitable material, help to raise 
the absorption field above the water table. Enlarging or 
pressurizing the absorption field and installing alternating 
drain fields help to overcome the restricted permeability. 
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The soil is generally unsuited to sewage lagoons 
because of the wetness and seepage. 

The land capability classification is llw. The Michigan 
Soil management group is 2.5b-cs. 


63—Bach very fine sandy loam. This nearly level, 
poorly drained soil is in low, concave areas and in 
depressions and drainageways. It is subject to ponding. 
Individual areas are irregularly shaped or linear and 
range from 10 to 150 acres in size. 

Typically, the surface layer is very dark gray, friable, 
calcareous very fine sandy loam about 14 inches thick. 
The subsoil is dark grayish brown, mottled, firm, 
calcareous very fine sandy loam about 9 inches thick. 
The substratum to a depth of about 60 inches is gray 
and light brownish gray, mottled, calcareous, stratified 
very fine sandy loam. In some places the surface layer is 
less than 10 inches thick. In other places it is not 
calcareous. 

Included with this soil in mapping are areas of the 
somewhat poorly drained Sanilac soils on knolls. These 
soils make up about 3 to 5 percent of the unit. 

Permeability is moderate in the Bach soil. Available 
water capacity is high. Surface runoff is very slow or 
ponded. The seasonal high water table is near or above 
the surface during autumn, winter, and spring. The 
surface layer contains free lime, which can restrict the 
availability of manganese, zinc, and phosphorus. 

Most areas of this soil are farmed. Some are wooded. 

This soil is well suited to corn, beans, sugar beets, and 
red clover. The major management concerns are 
wetness, compaction, soil blowing, and fertility. Both 
surface and subsurface drainage systems are needed to 
reduce the wetness. Fine sand and silt can plug tile 
lines. As a result, tile drainage systems should be 
designed so that the rate of flowing water helps to keep 
the tile lines clean. Also, suitable filtering material may 
be needed to keep the silt and fine sand from flowing 
into the tile lines. Working the soil when it is too wet 
results in cloddiness and compaction. Compaction 
inhibits root development. Conservation tillage, cover 
crops, and incorporation of crop residue into the soil 
help to maintain tilth and control soil blowing. Applying 
fertilizer in bands near the planted crops or as foliar 
spray helps to overcome nutrient deficiencies. 

Because of wetness and compaction, this soil is only 
fairly well suited to pasture. Overgrazing or grazing when 
the soil is wet causes compaction of the surface layer 
and destroys the cover of forage plants. Proper stocking 
rates, rotation or strip grazing, and restricted use during 
wet periods help to keep the pasture in good condition. 

This soil is well suited to woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, and the windthrow hazard. Operating 
planting and harvesting equipment is difficult during wet 
periods. The equipment should be used only when the 
soil is relatively dry or frozen. Because planted seedlings 


seldom survive and controlling windthrow is difficult, such 
harvest methods as selective cutting and strip cutting are 
needed. 

Because of the ponding, this soil is generally unsuited 
to building site development, septic tank absorption 
fields, and sewage lagoons. 

The land capability classification is llw. The Michigan 
soil management group is 2.5c-cs. 


64—Tappan-Lenawee Variant complex. The map 
unit consists of a nearly level, poorly drained Tappan soil 
and a nearly level, very poorly drained Lenawee Variant 
soil. The Tappan soil is slightly higher on the landscape 
than the Lenawee Variant soil. The Lenawee Variant soil 
is in low drainageways, in depressions, and on flats. 
Both soils are subject to ponding. Individual areas are 
broad and irregular in shape and range from 7 to 160 
acres in size. They are about 45 to 55 percent Tappan 
soil and 40 to 50 percent Lenawee Variant soil. The two 
soils occur as areas so small or so intricately mixed that 
mapping them separately is not practical. 

Typically, the surface layer of the Tappan soil is very 
dark gray, friable, calcareous loam about 12 inches thick. 
The subsoil is dark gray, mottled, friable, calcareous 
|ዕ8ጠ about 5 inches thick. The substratum to a depth of 
about 60 inches is olive and dark grayish brown, mottled, 
firm, calcareous loam. In places the soil is more silty 
throughout. 

Typically, the surface layer of the Lenawee Variant soil 
is very dark gray, calcareous silty clay loam about 10 
inches thick. The substratum to a depth of about 60 
inches is stratified and calcareous. In sequence 
downward, it is light gray, friable clay loam; grayish 
brown, mottled, friable silty clay loam; dark grayish 
brown, mottled, firm silty clay loam; and brown, mottled, 
firm loam. 

Included with these soils in mapping are small areas of 
the very poorly drained Thomas soils. These included 
soils have an organic surface layer. They are in 
landscape positions similar to those of the Lenawee 
Variant soil. They make up 3 to 5 percent of the unit. 

Permeability is moderate or moderately slow in the 
upper part of the Tappan soil and slow in the lower part. 
It is moderately slow or slow in the Lenawee Variant soil. 
Available water capacity is high in the Tappan soil and 
moderate in the Lenawee Variant soil. Surface runoff is 
slow to ponded on both soils. The seasonal high water 
table is near or above the surface from late in fall to 
spring. The surface layer contains free lime, which can 
restrict the availability of phosphorus, manganese, and 
zinc. 

Most areas of these soils are used as cropland. ል few 
are pastured. 

These soils are fairly well suited to corn, beans, spring 
grain, and sugar beets. The major management 
concerns are wetness, fertility, and compaction. Also, the 
shallow limy layer can restrict the rooting depth and the 
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available water capacity. Both surface and subsurface 
drainage systems are needed to reduce the wetness and 
control the ponding. Catchments and lift pumps are 
needed in areas where adeguate outlets for subsurface 
drainage are not available. Applying phosphorus, 
magnesium, and zinc fertilizer in bands near the planted 
crops or as foliar spray helps to overcome nutrient 
deficiencies. Working these soils when they are wet 
results in cloddiness and compaction. Compaction 
inhibits root development. As the soil structure is altered 
by compaction, surface crusting becomes more severe. 
Conservation tillage, cover crops, green manure crops, 
and incorporation of crop residue into the soil improve 
tilth. 

Because of wetness and compaction, these soils are 
only fairly well suited to pasture. Overgrazing or grazing 
when the soils are wet causes compaction of the surface 
layer and destroys the cover of forage plants. Proper 
stocking rates, rotation or strip grazing, and deferred 
grazing during wet periods help to keep the pasture in 
good condition. 

Because of the ponding, the Lenawee Variant soil is 
generally unsuited to building site development and the 
Tappan soil is poorly suited. Surface or subsurface 
drainage methods help to lower the water table in the 
Tappan soil. The buildings should be constructed on well 
compacted fill material, which raises the site. Proper 
design and careful construction help to keep water away 
from basements. 

Because of the ponding and the restricted 
permeability, these soils are generally unsuited to septic 
tank absorption fields. They are poorly suited to sewage 
lagoons because of the ponding. The lagoons should be 
protected from ponding and runoff water. Installing 
shallow surface drains and adding fill material to the 
berm around the lagoon help to control ponding and 
runoff. 

The land capability classification is ۱۱۱۷۰ The Michigan 
soil management groups are 2c-c and 2.5c-c. 


65B—Fulton silty clay loam, 1 to 5 percent slopes. 
This nearly level to undulating, somewhat poorly drained 
soil is on broad plains and low knolls. Individual areas 
are irregular in shape and range from 10 to 100 acres in 
size. 

Typically, the surface layer is dark grayish brown, 
friable silty clay loam about 7 inches thick. The subsoil is 
about 13 inches thick. The upper part is dark grayish 
brown, friable clay loam, and the lower part is dark 
yellowish brown, mottled, firm silty clay. The substratum 
to a depth of about 60 inches is yellowish brown, 
mottled, firm, calcareous silty clay. In places the surface 
layer is darker and is more than 7 inches thick. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Rapson and Wixom soils 
and the very poorly drained Latty soils. Rapson and 
Wixom soils are more droughty than the Fulton soil. 


49 


They are in positions on the landscape similar to those 
of the Fulton soil. Latty soils are lower on the landscape 
than the Fulton soil. Included soils make up about 5 to 
10 percent of the unit. 

Permeability is slow in the upper part of the Fulton soil 
and very slow in the lower part. Available water capacity 
is moderate. Surface runoff is slow. The seasonal high 
water table is at a depth of 1.0 to 2.5 feet during 
autumn, winter, and spring. 

Most areas of this soil are used as cropland. A few are 
pastured or wooded. 

This soil is fairly well suited to corn, beans, winter 
wheat, oats, and a mixture of grasses and legumes. The 
major management concerns are wetness, compaction, 
and erosion. Both surface and subsurface drainage 
systems are needed to reduce the wetness. Because of 
the restricted permeability, tile lines should be narrowly 
spaced and tile trenches should be backfilled with 
pervious material. Working the soil when it is too wet 
results in cloddiness and compaction. Compaction 
inhibits internal drainage and root development. As the 
natural soil structure is altered by compaction and 
excessive tillage, surface crusting becomes more severe. 
Conservation tillage, green manure crops, and 
incorporation of crop residue into the soil improve tilth 
and help to control erosion. 

This soil is well suited to pasture. The major 
management concerns are wetness and compaction. 
Overgrazing or grazing when the soil is wet causes 
compaction and destroys the cover of forage plants. 
Proper stocking rates, rotation or strip grazing, and 
restricted use during wet periods help to keep the 
pasture in good ccndition. 

This soil is poorly suited to woodland. The major 
management concerns are seedling mortality, the 
windthrow hazard, and the equipment limitation. The 
losses of planted seedlings are high, and controlling 
windthrow is difficult. As a result, such harvest methods 
as selective cutting and strip cutting are needed. 
Operating harvesting equipment is difficult during wet 
periods. The equipment should be used only when the 
Soil is relatively dry or frozen. 

Because of the wetness and the shrink-swell potential, 
this soil is poorly suited to building site development. 
Surface and subsurface drainage methods help to lower 
the water table. Enlarging excavations for buildings with 
basements and then backfilling with sandy material 
minimize shrink-swell damage. The included Wixom and 
Rapson soils are better sites for buildings. 

Because of the wetness and the restricted 
permeability, this soil is generally unsuited to septic tank 
absorption fields. It is only fairly well suited to sewage 
lagoons because of the slope. Land shaping helps to 
overcome this limitation. 

The land capability classification is Ille. The Michigan 
soil management group is 1b. 
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66—Latty silty clay loam. This nearly level, very 
poorly drained soil is on flats and in depressions and 
drainageways. It is subject to ponding. Individual areas 
are irregular in shape and range from 5 to 40 acres in 
size. 

Typically, the surface layer is dark grayish brown, firm 
silty clay loam about 10 inches thick. The subsoil is 
grayish brown and gray, mottled, very firm silty clay 
about 20 inches thick. The substratum to a depth of 
about 60 inches is grayish brown and gray, mottled, very 
firm, calcareous silty clay loam. In places the surface 
layer is darker. 

Included with this soil in mapping are areas of the 
somewhat poorly drained Fulton soils. These soils are 
higher on the landscape than the Latty soil. They make 
up about 5 to 10 percent of the unit. 

Permeability is slow in the upper part of the Latty soil 
and very slow in the lower part. Available water capacity 
is moderate. Surface runoff is very slow or ponded. The 
seasonal high water table is above or near the surface 
during winter and spring. 

Most areas of this soil are used as cropland. A few are 
pastured or wooded. 

This soil is fairly well suited to corn, beans, winter 
wheat, oats, and hay. The major management concerns 
are wetness and compaction. Both surface and 
subsurface drainage systems are needed to reduce the 
wetness. Because of the restricted permeability, tile lines 
should be narrowly spaced and tile trenches should be 
backfilled with pervious material. Working the soil when it 
is too wet results in cloddiness and compaction. 
Compaction inhibits root development. Conservation 
tillage, cover crops, and incorporation of crop residue 
into the soil improve tilth. As the natural soil structure is 
altered by compaction and excessive tillage, surface 
crusting becomes more severe. 

Because of wetness and compaction, this soil is only 
fairly well suited to pasture. Overgrazing or grazing when 
the soil is wet causes compaction and destroys the 
cover of forage plants. Proper stocking rates, rotation or 
strip grazing, and restricted use during wet periods help 
to keep the pasture in good condition. 

This soil is poorly suited to woodland. The major 
management concerns are the eguipment limitation, 
seedling mortality, and the windthrow hazard. Operating 
harvesting eguipment is difficult during wet periods. The 
eguipment should be used only when the soil is relatively 
dry or frozen. Losses of planted seedlings are high, and 
controlling windthrow is difficult. As a result, such harvest 
methods as selective cutting and strip cutting are 
needed. Windthrown trees should be periodically 
removed. 

Because of the ponding and a high shrink-swell 
potential, this soil is generally unsuited to building site 
development. It is generally unsuited to septic tank 
absorption fields because of the ponding and the 
restricted permeability. 


Soil Survey 


The land capability classification is lllw. The Michigan 
soil management group is 1c. 


67B—Pipestone fine sand, loamy substratum, 0 to 
4 percent slopes. This nearly level and gently 
undulating, somewhat poorly drained soil is on low knolls 
and low ridges. Individual areas are irregularly shaped or 
linear and range from 4 to 60 acres in size. 

Typically, the surface layer is very dark gray, very 
friable fine sand about 9 inches thick. The subsurface 
layer is dark grayish brown, very friable fine sand about 9 
inches thick. The subsoil is strong brown, mottled, very 
friable fine sand about 30 inches thick. It has many small 
chunks of cemented soil. The substratum to a depth of 
about 60 inches is brown, mottled, firm, calcareous loam. 
In some places the sandy part of the profile is less than 
40 inches thick. In other places the depth to loamy 
material is more than 60 inches. 

Included with this soil in mapping are areas of the 
moderately well drained Covert and poorly drained 
Granby soils. Covert soils are on knolls. Granby soils are 
in depressions. Included soils make up 5.to 10 percent 
of the unit. 

Permeability is rapid in the upper part of the Pipestone 
561 and slow or moderately slow in the lower part. 
Available water capacity is low. Surface runoff is slow. 
The seasonal high water table is at a depth of 0.5 foot to 
1.5 feet from late in fall to spring. 

Most areas of this soil are used as cropland. Some are 
pastured or wooded. 

This soil is fairly well suited to corn, beans, rye, and 
red clover. The major management concerns are 
wetness, soil blowing, and the organic matter content. 
Both surface and subsurface drainage systems are 
needed to reduce the wetness. The soil is often droughty 
in the summer. Irrigation may be needed. Windbreaks, 
rye buffer strips, cover crops, a cropping sequence that 
includes grasses and legumes, incorporation of crop 
residue into the soil, and regular additions of other 
organic material increase the organic matter content and 
the available water capacity and help to control soil 
blowing. 

This soil is fairly well suited to pasture. The wetness is 
a limitation during some periods, and the droughtiness is 
a limitation during other periods. Overgrazing can destroy 
the cover of forage plants and increase the susceptibility 
to soil blowing. Restricted grazing during wet periods, 
proper stocking rates, and rotation or strip grazing help 
to keep the pasture in good condition. 

This soil is well suited to woodland. The major 
management concerns are the equipment limitation and 
the windthrow hazard. Operating planting and harvesting 
equipment is difficult during wet periods. The equipment 
should be used only when the soil is relatively dry or 
frozen. The windthrow hazard can be reduced by harvest 
methods that do not isolate the remaining trees or leave 
them widely spaced. 
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Because of the wetness, this soil is poorly suited to 
building site development. Buildings can be constructed 
on well compacted fill material, which raises the site. 
Surface and subsurface drainage methods help to lower 
the water table. 

Because of the wetness and the restricted 
permeability in the lower part of the profile, this soil is 
poorly suited to septic tank absorption fields. Special 
construction methods, such as filling or mounding with 
suitable material, help to raise the absorption field above 
the water table. The soil is generally unsuited to sewage 
lagoons because of seepage and the wetness. 

The land capability classification is lllw. The Michigan 
soil management group is 5/2b. 


69—Edwards-Adrlan mucks. These nearly level, very 
poorly drained soils are on broad flats and in 
depressions. They are subject to ponding. Individual 
areas are irregular in shape and range from 10 to 450 
acres in size. They are about 45 to 60 percent Edwards 
Soil and 25 to 40 percent Adrian soil. The two soils occur 
as areas so small or so intricately mixed that mapping 
them separately is not practical. 

Typically, the surface layer and subsurface layer of the 
Edwards soil are black, friable muck, which is about 26 
inches thick. The substratum to a depth of about 60 
inches is light gray and light brownish gray marl. 

Typically, the surface layer and subsurface layer of the 
Adrian soil are black, friable muck, which is about 22 
inches thick. The substratum to a depth of about 60 
inches is yellowish brown and dark gray, mottled, very 
friable, calcareous loamy fine sand. 

Permeability is moderately slow to moderately rapid in 
the organic part of the profile. It is rapid in the lower part 
of the Adrian soil. Available water capacity is high in both 
soils. Surface runoff is very slow or ponded. The 
seasonal high water table is near or above the surface 
from late in fall to spring. 

Most areas of these soils support wetland vegetation 
cr are wooded. A few are pastured. Because of 
prolonged ponding, these soils are generally unsuited to 
cropland and are poorly suited to pasture. Proper 
Stocking rates and restricted grazing during wet periods 
help to keep the pasture in good condition. 

These soils are fairly well suited to woodland. The 
major management concerns are the equipment 
limitation, seedling mortality, and the windthrow hazard. 
Harvesting equipment should be used only when the 
soils are frozen. Because losses of planted seedlings are 
high and controlling windthrow is difficult, such harvest 
methods as selective cutting and strip cutting are 
needed. 

Because of the ponding and low strength, these soils 
are generally unsuited to building site development. They 
are generally unsuited to septic tank absorption fields 
because of the ponding. They are generally unsuited to 
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sewage lagoons because of the ponding, seepage, and 
excess humus. 

The land capability classification is Vw. The Michigan 
soil management groups are M/mc and M/4c. 


71A—Rapson loamy fine sand, 0 to 3 percent 
slopes. This nearly level, somewhat poorly drained soil 
is on broad flats, low knolls, and low ridges. individual 
areas are irregular in shape and range from 5 to 80 
acres in size. 

Typically, the surface layer is very dark gray, very 
friable loamy fine sand about 12 inches thick. The 
subsurface layer is grayish brown, very friable loamy fine 
sand about 3 inches thick. The subsoil is very friable 
loamy fine sand about 23 inches thick. The upper part is 
dark brown and mottled, the next part is yellowish brown 
and mottled, and the lower part is brown and dark 
yellowish brown. The substratum to a depth of about 60 
inches is brown and grayish brown, mottled, friable, 
calcareous, stratified silt loam and loamy very fine sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Thetford and Sanilac soils. 
Thetford soils are more droughty and Sanilac soils less 
droughty than the Rapson soil. Both soils are in 
landscape positions similar to those of the Rapson soil. 
They make up 3 to 10 percent of the unit. 

Permeability is rapid in the upper part of the Rapson 
soil and moderate in the lower part. Available water 
capacity is moderate. Surface runoff is slow. The 
seasonal high water table is at a depth of 0.5 foot to 1.5 
feet during winter and spring. 

Most areas of this soil are used as cropland. Some are 
pastured or wooded. 

This soil is fairly well suited to corn, soybeans, alfalfa, 
and small grain. The major management concerns are 
wetness, soil blowing, and the organic matter content. 
Both surface and subsurface drainage systems are 
needed to reduce the wetness. Fine sand and silt can 
plug tile lines. As a result, tile drainage systems should 
be designed so that the rate of flowing water helps to 
keep the tile lines clean. The soil is often droughty in 
summer. Irrigation may be needed. Windbreaks, rye 
buffer strips, cover crops, a cropping sequence that 
includes grasses and legumes, incorporation of crop 
residue into the soil, and regular additions of other 
organic material increase the organic matter content and 
help to control soil blowing. They also help to maintain 
tilth and conserve moisture. 

This soil is well suited to pasture. The major 
management concern is the droughtiness. Overgrazing 
can destroy the cover of forage plants. Proper stocking 
rates and rotation or strip grazing help to keep the 
pasture in good condition. 

This soil is fairly well suited to woodland. The major 
management concerns are the equipment limitation and 
the windthrow hazard. Operating planting and harvesting 
equipment is difficult during wet periods. The equipment 
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should be used only when the soil is relatively dry or 
frozen. The windthrow hazard can be reduced by harvest 
methods that do not isolate the remaining trees or leave 
them widely spaced. 

Because of the wetness, this soil is poorly suited to 
building site development. Buildings can be constructed 
on well compacted fill material, which raises the site. 
Surface or subsurface drainage methods help to lower 
the water table. 

Because of the wetness and a poor filtering capacity, 
this soil is poorly suited to septic tank absorption fields. 
Special construction methods, such as filling or 
mounding with suitable material, help to raise the 
absorption field above the water table and improve the 
filtering capacity. The soil is generally unsuited to 
sewage lagoons because of the wetness and seepage. 

The land capability classification is lllw. The Michigan 
soil management group is 4/2b-s. 


75—Aquents, ponded. These very poorly drained, 
nearly level soils are in marshes and depressions on the 
margins of Saginaw Bay. Standing water is on the 
surface or the water table is very near the surface 
throughout the year, depending on the water level in 
Saginaw Bay. The unit occurs as one long area that is 
1,759 acres in size. 

The Aquents dominantly are calcareous and loamy. In 
places they have a surface layer and a subsoil and are 
sandy and calcareous in the upper part of the 
substratum. 

Included with these soils in mapping are small areas of 
moderately well drained and well drained, loamy or 
sandy material obtained from dredged channels or from 
other off-site sources. These areas make up about 1 
percent of the unit. 

In most areas the vegetation consists of cattails, 
reeds, grasses, woody shrubs, and scattered clumps of 
water-tolerant trees. These soils are well suited to 
wetland wildlife habitat and to recreation uses. They 
provide habitat for migratory waterfowl and other aquatic 
and semiaguatic wildlife. In some areas the habitat for 
wildlife has been improved by dikes, measures that 
control water levels, and tillage. 

These soils are not suited to building site development 
because of the prolonged ponding. The included soils 
are used as sites for roads, parks, and homes. 

The land capability classification is VIIw. No Michigan 
soil management group is assigned. 


76—Pits. This map unit consists of open excavations 
from which soil and the underlying gravelly material have 
been or are being removed. The excavations are 4 to 50 
feet deep, depending on the thickness of the gravelly 
deposit. In places the gravelly material has been 
removed to a depth below the water table. The bottom 
of the pits is nearly level to rolling. The sidewalls are 
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generally steep. Individual areas are rectangular or 
irregularly shaped and range from 5 to 130 acres in size. 
Most areas remain open pits. They can be reclaimed 
by land shaping, applying topsoil, and seeding grasses 
and legumes. The pits that contain water are suitable for 
some recreation uses. 
This unit is not assigned to interpretive groups. 


77—Aguents-Psamments complex, gently 
undulating. This map unit consists of very poorly and 
poorly drained Aguents and moderately well drained or 
excessively drained Psamments. The Aguents are in 
depressions and on other concave parts of the 
landscape. They are ponded in spring and fall or 
throughout the year. The Psamments are on the higher 
convex parts of the landscape. Individual areas are 
irregular in shape and range from 10 to 50 acres in size. 
They are about 15 to 75 percent Aguents, 15 to 75 
percent Psamments, and 5 percent other soils. The soils 
occur as areas so small or so intricately mixed that 
mapping them separately is not practical. 

The Aquents are in areas where sand and gravel have 
been excavated below the water table. They are 
generally loamy till but in some areas are sandy. 

The Psamments are in areas where sandy material 
has been excavated. They are sandy. In some areas 
they have thin layers of loamy sand. 

Included with these soils in mapping are areas that are 
used as sanitary landfills and are covered with loamy 
material. Also included are small areas of the somewhat 
excessively drained Chelsea and moderately well drained 
Covert and Ottokee soils. These soils have a definite 
profile. Included areas make up 3 to 5 percent of the 
unit. 

The properties of the Aquents vary. They should be 
ascertained by onsite investigation. These soils have 
standing water on the surface or a water table near the 
surface throughout the year. The Psamments are rapidly 
permeable, have a low available water capacity, and 
have a water table at a depth of 2 to more than 6 feet. 

The vegetation on the Aquents consists of cattails, 
reeds, grasses, woody shrubs, and scattered clumps of 
water-tolerant trees. Some small areas are denuded. 
Some are open water areas. These soils provide habitat 
for waterfowl and other aquatic wildlife. In some areas 
further excavation could create small lakes or ponds. 

The old excavations are wooded or support woody 
shrubs and grasses. The idle excavations are denuded 
or support grasses. These areas can be restored to 
woodland or used as wildlife habitat. Planting drought- 
tolerant seedlings reduces the seedling mortality rate. 
Soil blowing is a hazard. 

This unit is not assigned to interpretive groups. 


78—Olentangy mucky slit loam. This nearly level, 
very poorly drained soil is in depressions. It is subject to 
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ponding. Individual areas are irregular in shape and 
range from 10 to 90 acres in size. 

Typically, the surface layer is black, friable mucky silt 
loam about 10 inches thick. The substratum extends to a 
depth of 60 inches or more. In seguence downward, it is 
dark brown, firm mucky silt loam; dark gray, mottled, very 
firm silt loam; grayish brown, mottled, very firm, 
calcareous silt loam; light olive brown, mottled, very firm, 
calcareous silt loam; and olive, mottled, firm, calcareous 
silt loam. In places the surface layer is more than 16 
inches thick. 

Included with this soil in mapping are small areas of 
the poorly drained Tappan soils. These soils have a 
mineral profile. They are in the slightly higher landscape 
positions. They make up 3 to 5 percent of the unit. 

Permeability is moderate in the Olentangy soil. 
Available water capacity is very high. Surface runoff is 
very slow or ponded. The seasonal high water table is 
near or above the surface during autumn, winter, spring, 
and early summer. 

Most areas of this soil are used as cropland. A few are 
pastured or support native vegetation. 

This soil is fairly well suited to corn, soybeans, winter 
wheat, and sugar beets. The major management 
concerns are wetness, compaction, and the irreversible 
shrinkage of the organic layers. Both surface and 
subsurface drainage systems are needed to reduce the 
wetness. Shallow surface ditches are effective in 
removing surface water after heavy rains. Conservation 
tillage and deferred tillage when the soil is wet improve 
tilth. 

Because of the wetness, this soil is only fairly well 
suited to pasture. Overgrazing or grazing when the soil is 
wet can destroy the cover of forage plants. Proper 
stocking rates, rotation or strip grazing, and restricted 
use during wet periods help to keep the pasture in good 
condition. 

This soil is poorly suited to woodland. The major 
management concerns are the equipment limitation, 
seedling mortality, plant competition, and the windthrow 
hazard. Operating planting and harvesting equipment is 
difficult during wet periods. The equipment should be 
used only when the soil is frozen. Because of seedling 
mortality, plant competition, and windthrow, selective 
cutting or strip cutting is needed. 

Because of the ponding, low strength, and excess 
humus, this soil is generally unsuited to building site 
development, septic tank absorption fields, and sewage 
lagoons. 

The land capability classification is ۱۱۱۷۰ The Michigan 
soil management group is M/3. 


Prime Farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in meeting the Nation’s short- 
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and long-range needs for food and fiber. Because the 
supply of high quality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation’s 
prime farmland. 

Prime farmland, as defined by the U.S. Department of 
Agriculture, is the land that is best suited to food, feed, 
forage, fiber, and oilseed crops. |! may be cultivated 
land, pasture, woodland, or other land, but it is not urban 
and built-up land or water areas. It either is used for food 
or fiber crops or is available for those crops. The soil 
qualities, growing season, and moisture supply are those 
needed for a well managed soil to produce a sustained 
high yield of crops in an economic manner. Prime 
farmland produces the highest yields with minimal inputs 
of energy and economic resources, and farming it results 
in the least damage to the environment. 

Prime farmland has an adequate and dependable 
supply of moisture from precipitation or irrigation. The 
temperature and growing season are favorable. The level 
of acidity or alkalinity is acceptable. Prime farmland has 
few or no rocks and is permeable to water and air. It is 
not excessively erodible or saturated with water for long 
periods and is not frequently flooded during the growing 
season. The slope ranges mainly from 0 to 6 percent. 
More detailed information about the criteria for prime 
farmland is available at the local office of the Soil 
Conservation Service. 

About 357,000 acres in the survey area, or nearly 68 
percent of the total acreage, meets the soil requirements 
for prime farmland. Scattered areas of this land are 
throughout the county, but most are in the northwestern 
part, mainly in associations 2, 3, 6, and 9, which are 
described under the heading "General Soil Map Units." 
About 300,000 acres of this prime farmland is used for 
crops. The crops grown on this land, mainly corn, 
soybeans, sugar beets, winter wheat, and field beans, 
account for an estimated two-thirds of the county’s total 
agricultural income each year. 

A recent trend in land use in some parts of the county 
has been the loss of some prime farmland to industrial 
and urban uses. The loss of prime farmland to other 
uses puts pressure on marginal lands, which generally 
are more erodible, droughty, and less productive and 
cannot be easily cultivated. 

The map units in the survey area that are considered 
prime farmland are listed in table 6. This list does not 
constitute a recommendation for a particular land use. 
The extent of each listed map unit is shown in table 5. 
The location is shown on the detailed soil maps at the 
back of this publication. The soil qualities that affect use 
and management are described under the heading 
"Detailed Soil Map Units.” 

Soils that have limitations, such as a seasonal high 
water table, frequent flooding during the growing season, 
or inadequate rainfall, qualify for prime farmland only in 
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areas where these limitations have been overcome by unit name în table 6. Onsite evaluation is needed to 
such measures as drainage, flood control, or irrigation. determine whether or not these limitations have been 
The need for these measures is indicated after the map overcome by corrective measures. 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentíals of natural 
resources and the environment. Also, it can help avoid 
soil-related failures ìn land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soi! behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the potentials and limitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where wetness or very firm soil layers can 
cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


Jerrell L. Lemunyon, agronomist, Soil Conservation Service, helped 
prepare this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 


Conservation Service is explained; and the estimated 
yields of the main crops are listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed Soil Map 
Units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

More than 305,000 acres in Tuscola County was used 
for crops and pasture in 1980 (5). Of this total, about 
127,000 acres was used for corn, 83,000 acres for dry 
beans, 45,500 acres for wheat, 22,700 acres for sugar 
beets, 14,000 acres for soybeans, 9,900 acres for oats, 
and 2,400 acres for barley. The rest was used mainly for 
hay and pasture. A small acreage was used for rye and 
sunflowers. The acreage used for field crops fluctuates 
greatly from year to year because of anticipated market 
prices, weather conditions, and the wide diversity of 
crops suited to the soils. 

Numerous specialty crops are grown commercially in 
the county. A small acreage is used for cucumbers, 
potatoes, sweet corn, melons, and onions. Apples, 
strawberries, blueberries, and raspberries are the maìn 
fruit crops. Seed crops of corn, wheat and other small 
grain, and grasses are grown on some of the highly 
productive soils. Garden vegetables for home use are 
grown on most of the soils throughout the county. The 
latest information about growing specialty crops can be 
obtained from local offices of the Cooperative Extension 
Service and the Soil Conservation Service. 

Tuscola County ranks among the top counties in 
Michigan in crop production. Farms make up more than 
69 percent of the total land area. Much of this farmland 
has a land capability classification of il, which implies 
only moderate limitations that are easily overcome. Crop 
production could be increased by applying soil and water 
conservation practices and crop production technology 
to all of the cropland in the county. Applicable 
management is given in the descriptions under the 
heading "Detailed Soil Map Units." 

Many soil-related limitations or hazards are common to 
a large number of different soils. The measures that can 
overcome these limitations or hazards generally apply to 
many soils. The following paragraphs describe the 
concerns in managing the cropland and pasture in 
Tuscola County. The descriptions are arranged in an 
order that indicates the most cost effective priority to 
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follow in overcoming the limitations or hazards. If both 
fertìlity and wetness are limitations, the measures used 
to improve fertility are not cost effective unless they are 
applied after the wetness is reduced. 

Soil wetness is the major management concern on 
most of the cropland in the county. Some soils are too 
wet for crop production unless they are drained. 
Examples are the poorly drained Corunna, Essexville, 
Gilford, Tappan, and Tobico soils and the very poorly 
drained Houghton, Latty, Olentangy, Palms, and Wolcott 
soils. 

Unless artificially drained, somewhat poorly drained 
soils are so wet that crops are damaged during most 
years. Examples are Capac, Londo, Pipestone, Thetford, 
and Wixom soils. Spring planting may be delayed by the 
seasonal high water table in moderately well drained 
soils, such as Covert soils, the moderately wet Guelph 
soils, and Ottokee soils. Random drainage systems may 
be needed on these soils. They also may be needed to 
drain wet spots, drainageways, and swales in areas of 
the well drained Boyer, Guelph, Marlette, Metea, and 
Spinks soils. 

The design of both surface and subsurface drainage 
systems varies with the natural drainage, permeability, 
and texture of the soil. A combination of surface and 
subsurface drains is needed in most of the somewhat 
poorly drained, poorly drained, and very poorly drained 
soils. Sandy, rapidly permeable soils, such as Granby, 
Pipestone, and Thetford soils, can be overdrained if the 
space between the tile lines is not wide enough. In 
clayey, slowly permeable soils, such as Fulton and Latty 
soils, the tile lines should be more closely spaced and 
adeguate surface drainage systems are needed. In some 
areas of poorly drained and very poorly drained soils, 
outlets for tile drainage systems are not readily available 
or water levels near Saginaw Bay are above the outlets. 
Catchments and lift pumps are needed in these areas. 

Organic soils, such as the Houghton and Palms soils, 
oxidize and subside when their pore space is filled with 
air. As a result, special drainage systems are needed to 
control the depth and period of drainage. Keeping the 
water table at the level reguired by the crops during the 
growing season and raising it to the surface during other 
parts of the year minimize the oxidation and subsidence of 
these soils. 

When surface water enters large ditches, gullies can 
form on the ditchbanks. The surface water from surface 
drainage systems and from ponded areas can be 
lowered safely into ditches through drop pipe or a 
concrete box structure. Sugar beets and dry beans are 
examples of crops that are very sensitive to ponded 
water. 

Information about the design of drainage systems for 
each kind of soil is available at local offices of the Soil 
Conservation Service. 

Soil compaction is a major management concern on 
loamy soils, such as Capac, Londo, Shebeon, Tappan, 
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and Wolcott soils. (t can considerably lower crop yields. 
Intensive cultivation, especially when the soil is wet, can 
result in compaction. Because the crop rotations in the 
county include a high percentage of crops that produce 
a low amount of crop residue, only a small amount of 
organic material is returned to the soil. Crop rotations 
that include more grasses and legumes, green manure 
and cover crops, minimum tillage, and surface and 
subsurface drainage systems help to prevent excessive 
compaction. 

Soil fertility is naturally high or medium in the loamy 
soils and low in most of the sandy soils. Many of the 
sandy soils are medium acid to neutral. Applications of 
ground limestone are needed on these soils to raise the 
pH to a level sufficient for good production of legumes 
and other crops that grow well only on nearly neutral 
soils. The calcareous Bach, Essexville, Lenawee Variant, 
Sanilac, Thomas, and Tobico soils have a neutral to 
moderately alkaline surface layer. These soils may have 
micronutrient deficiencies of manganese, zinc, and 
boron. Also, phosphorus may be unavailable for plant 
use. Alfalfa, corn, dry beans, and sugar beets are 
adversely affected by these deficiencies. Applying these 
nutrients in a band next to the seed at planting time 
helps to ensure sufficient availability. In some areas foliar 
spray is needed to correct the deficiencies. On all soils, 
the kinds and amounts of lime and fertilizer to be applied 
should be based on the results of soil tests and leaf 
analysis, on the need of the crop, and on the expected 
level of yields (6). 

Water erosion is a major hazard on the undulating to 
rolling cropland in the county. It is a hazard on soils 
having a slope of more than 3 percent. Examples are 
Boyer, Chelsea, Guelph, Marlette, Metea, and Spinks 
6015. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the 
surface layer is lost and part of the subsoil is 
incorporated into the plow layer. Loss of the surface 
layer is especially damaging on Guelph, Marlette, and 
other soils having a subsoil that is finer textured than 
that of other soils. Erosion also reduces the productivity 
of soils that tend to be droughty, such as Boyer, 
Chelsea, and Spinks soils. Second, erosion on farmland 
results in sedimentation in streams. Controlling erosion 
minimizes this pollution and improves the quality of water 
for municipal and recreation uses and for fish and other 
wildlife. 

On eroded spots in many sloping areas, preparing a 
good seedbed and tilling are difficult because the original 
friable surface layer has been lost. Such spots are on 
the upper parts of side slopes in areas of the gently 
rolling and rolling Guelph and Marlette soils. 

Erosion-control practices provide a protective cover, 
reduce the runoff rate, and increase the rate of water 
infiltration. A cropping system that keeps a vegetative 
cover on the surface for extended periods can hold soil 
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losses to an amount that does not reduce the 
productivity of the soils. On livestock farms, where 
pasture and hay are needed, including forage crops of 
grasses and legumes in the cropping sequence helps to 
control erosion on the more sloping land, provides 
nitrogen for the following crop, and improves tilth. In 
areas where surface water concentrates, permanent 
grassed waterways are needed to prevent the formation 
of gullies. In some fields sediment basins also are 
needed to reduce the amount of sediment in runoff 
water. 

Soil blowing is a hazard on mucky or sandy soils, such 
as Avoco, Chelsea, Houghton, Palms, Pipestone, Spinks, 
and Wixom soils, and on soils that have a moderately 
coarse textured surface layer, such as Boyer, Corunna, 
and Metamora soils. It also is a hazard in some areas 
where the surface layer is finer textured, especially 
where the soil structure is poor because of excessive 
tilage. Soil blowing can damage the soils and crops in a 
very short period if winds are strong and the field is dry 
and bare of surface residue or vegetation. A surface 
mulch of crop residue or a cover crop can greatly reduce 
the hazard of soil blowing. Properly spaced grass 
barriers, small grain buffer strips, windbreaks, tillage 
methods that leave the surface rough, and irrigation of 
dry soils also help to control soil blowing. 

Permanent pasture in the county occurs mostly as 
rolling and hilly soils that are subject to erosion or as wet 
soils that cannot be used for row crops because they are 
not adequately drained. The rolling and hilly soils are 
eroded in spots, and many are low to medium in fertility 
and are in poor tilth. Measures that control erosion are 
particularly important when the pasture is seeded. 
Examples are mulch seeding and a nurse crop. The 
need for lime and fertilizer should be determined by soil 
tests. Applying adequate amounts at seeding time and at 
regular intervals helps to ensure that the pasture stand 
has a long life. 

ል proper seeding mixture increases the productivity of 
permanent pasture. On well drained loams, such as 
Guelph and Marlette, a mixture of alfalfa, smooth 
bromegrass, and timothy is commonly used. On well 
drained or moderately well drained sandy loams and 
loamy sands, such as Boyer, Perrin, Ottokee, and 
Spinks, a mixture of alfalfa and smooth bromegrass or of 
smooth bromegrass and timothy is often used. In 
pastured areas where the soils range from well drained 
to poorly drained, a mixture of alfalfa, timothy, and red 
Clover, of alfalfa, red cover, smooth bromegrass, and 
timothy, or of smooth bromegrass, timothy, and 
orchardgrass is commonly used. In undrained areas of 
wet, mineral soils, such as Gilford and Wolcott, either a 
mixture of smooth bromegrass and birdsfoot trefoil or 
smooth bromegrass alone is often used. On organic soils 
that have been drained, such as Houghton and Palms, 
the stand can be entirely bromegrass. In undrained areas 
of organic soils, it can be entirely reed canarygrass. 
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When a mixture of grasses and legumes is planted in 
the spring, applications of nitrogen fertilizer and an oat 
companion crop are beneficial. They generally are not 
used in areas where birdsfoot trefoil is seeded. No 
companion crop is needed when the pasture is seeded 
in summer. More specific information about seeding 
mixtures and times is available at local offices of the 
Cooperative Extension Service and the Soil Conservation 
Service. 

The productivity of a pasture and its ability to protect 
the surface of the soil are influenced by the number of 
livestock that the pasture supports, the length of time 
that they graze, and the distribution of rainfall. Good 
pasture management includes stocking rates that 
maintain the desired forage species, pasture rotation, 
deferred grazing, and restricted grazing during wet and 
extremely dry periods. 


Yleids Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 7. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. The 
land capability classification of each map unit also is 
shown in the table. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green manure crops; and 
harvesting that ensures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 7 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 
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Land Capability Classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops (73). 
Crops that require special management are excluded. 
The soils are grouped according to their limitations for 
field crops, the risk of damage if they are used for crops, 
and the way they respond to management. The criteria 
used in grouping the soils do not include major and 
generally expensive landforming that would change 
slope, depth, or other characteristics of the soils, nor do 
they include possible but unlikely major reclamation 
projects. Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for rangeland, for woodland, 
and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class lll soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VI! soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, ጨ ዘሪ s, or 
c, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. | 

In class I there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
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class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

The acreage of soils in each capability class and 
subclass is shown in table 8. The capability classification 
of each map unit is given in the section "Detailed Soil 
Map Units" and in the yields table. Also given at the end 
of each map unit description is a Michigan soil 
management group. The soils are assigned to a group 
according to the need for lime and fertilizer and for 
artificial drainage and other practices (8). For soils 
making up a complex, the management groups are listed 
in the same order as the series named in the complex. 


Woodland Management and Productivity 


Virgin forest once covered almost all of Tuscola 
County. Nearly all of this woodland has been cleared for 
cultivation or lumber. Many areas of soils that are too 
steep, too wet, or too sandy for farming have returned to 
woodland through natural regeneration. Other areas 
where farming was not economical also have returned to 
woodland through natural regeneration. The soils in 
these areas can produce trees of high quality and 
volume if the woodland is managed properly. 

Woodland currently makes up about 105,000 acres, or 
20 percent of the county. About 75 percent of this 
acreage is state owned, and the rest is privately owned. 
The largest area of woodland is in association 8, which 
is described under the heading "General Soil Map 
Units." Other areas of woodland are in associations 4, 5, 
7, 9, and 10. Woodlots are in scattered areas throughout 
the other associations. Plantations of red, white, jack, 
and Scotch pine and of Norway and white spruce are in 
scattered areas throughout the county. Christmas tree 
plantations and apple orchards are in a few areas. 

The most common forest cover types in the uplands 
are aspen and mixed hardwoods. Aspen cover types are 
generally clearcut, and mixed hardwoods are marked for 
cutting individually or in groups. The most common 
forest cover types on lowlands are lowland hardwoods 
and a few swamp conifers. Some areas support only 
shrubs. The forest cover types are generally clearcut in 
very small blocks or strips. The trees can also be 
selected for cutting individually or in groups. Removing 
more than 30 to 40 percent of the volume in these areas 
can result in a windthrow hazard. The equipment 
limitation generally is a management concern because of 
the wetness. The equipment should be used only when 
the soils are relatively dry or frozen. 

Many of the plantations and most of the commercial 
woodland could be improved by thinning the stand or 
harvesting mature trees. Hemoving overstocked trees 
and shrubs allows the more desirable trees to grow. 
Control of plant competition, pruning, fire protection, and 
control of disease and insects may also be needed to 
improve the woodland and to obtain sustained yields of 
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firewood from woodlots. The Soil Conservation Service, 
the Michigan Department of Natural Resources, and the 
Cooperative Extension Service can help to determine 
specific woodland management needs. 

Table 9 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination symbol for each soil. Soils 
assigned the same ordination symbol reguire the same 
general management and have about the same potential 
productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for an 
ìndicator tree species. The number indicates the volume, 
in cubic meters per hectare per year, which the indicator 
species can produce. The number 1 indicates low 
potential productivity; 2 and 3, moderate; 4 and 5, 
moderately high; 6 to 8, high; 9 to 11, very high; and 12 
to 39, extremely high. The second part of the symbol, a 
letter, indicates the major kind of soil limitation. The 
letter A indicates steep slopes; X, stoniness or 
rockiness; W, excess water in or on the soil; 7, toxic 
substances in the soil; D, restricted rooting depth; C, clay 
in the upper part of the soil; S, sandy texture; and F, a 
high content of rock fragments in the soil. The letter 4 
indicates that limitations or restrictions are insignificant. If 
a soil has more than one limitation, the priority is as 
follows: R, X, W, T, D, C, S, and F. 

in table 9, slight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Erosion hazard is the probability that damage will 
occur as a result of site preparation and cutting where 
the soil is exposed along roads, skid trails, fire lanes, 
and log-handling areas. Forests that have been burned 
or overgrazed are also subject to erosion. Ratings of the 
erosion hazard are based on the percent of the slope. A 
rating of s/ight indicates that no particular prevention 
measures are needed under ordinary conditions. A rating 
of moderate indicates that erosion-control measures are 
needed in certain silvicultural activities. A rating of 
severe indicates that special precautions are needed to 
control erosion in most silvicultural activities. 

Equipment limitation reflects the characteristics and 
conditions of the soil that restrict use of the equipment 
generally needed in woodland management or 
harvesting. The chief characteristics and conditions 
considered in the ratings are slope, stones on the 
surface, rock outcrops, soil wetness, and texture of the 
surface layer. A rating of s/ight indicates that under 
normal conditions the kind of equipment or season of 
use is not significantly restricted by soil factors. Soil 
wetness can restrict equipment use, but the wet period 
does not exceed 1 month. A rating of moderate indicates 
that equipment use is moderately restricted because of 
one or more soil factors. If the soil is wet, the wetness 
restricts equipment use for a period of 1 to 3 months. A 
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rating of severe indicates that equipment use is severely 
restricted either as to the kind of equipment that can be 
used or the season of use. If the soil is wet, the wetness 
restricts equipment use for more than 3 months. 

Seedling mortality refers to the death of naturally 
occurring or planted tree seedlings, as influenced by the 
kinds of soil, soil wetness, or topographic conditions. 
The factors used in rating the soils for seedling mortality 
are texture of the surface layer, depth to a seasonal high 
water table and the length of the period when the water 
table is high, rock fragments in the surface layer, 
effective rooting depth, and slope aspect. A rating of 
slight indicates thât seedling mortality is not likely to be a 
problem under normal conditions. Expected mortality is 
less than 25 percent. A rating of moderate indicates that 
some problems from seedling mortality can be expected. 
Extra precautions are advisable. Expected mortality is 25 
to 50 percent. A rating of severe indicates that seedling 
mortality is a serious problem. Extra precautions are 
important. Replanting may be necessary. Expected 
mortality is more than 50 percent. 

Windthrow hazard is the likelihood that trees will be 
uprooted by the wind because the soil is not deep 
enough for adequate root anchorage. The main 
restrictions that affect rooting are a seasonal high water 
table and the depth to bedrock, a fragipan, or other 
limiting layers. A rating of s/ight indicates that under 
normal conditions no trees are blown down by the wind. 
Strong winds may damage trees, but they do not uproot 
them. A rating of moderate indicates that some trees can 
be blown down during periods when the soil is wet and 
winds are moderate or strong. A rating of severe 
indicates that many trees can be blown down during 
these periods. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index and as a 
volume number. The site index is the average height, in 
feet, that dominant and codominant trees of a given 
species attain in a specified number of years. The site 
index applies to fully stocked, even-aged, unmanaged 
stands. Commonly grown trees are those that woodland 
managers generally favor in intermediate or improvement 
cuttings. They are selected on the basis of growth rate, 
quality, value, and marketability. 

The volume, a number, is the yield likely to be 
produced by the most important trees. This number, 
expressed as cubic feet per acre per year, indicates the 
amount of fiber produced on a fully stocked, even-aged, 
unmanaged stand. 

The first species listed under common trees for a soil 
is the indicator species for that soil. It is the dominant 
species on the soil and the one that determines the 
ordination class. 

Trees to plant are those that are suitable for 
commercial wood production. 
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Windbreaks and Environmental Plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, help to keep snow on the fields, and provide 
food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly on a 
well prepared site and maintained in good condition. 

Table 10 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 10 are based on 
measurements and observation of established plantings 
that have been given adeguate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a commercial nursery. 


Recreation 


The soils of the survey area are rated in table 11 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic guality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 11, the degree of soil limitation is expressed 
as slight, moderate, or severe. Slight means that Soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only. by costly soil reclamation, special design, 
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intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 11 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
14 and interpretations for dwellings without basements 
and for local roads and streets in table 13. 

Camp areas reguire site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds reguire soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over dense till should be considered. 

Paths and traits for hiking and horseback riding should 
require little or no cutting and filling. The best soils are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once a year during 
the period of use. They have moderate slopes and few 
or no stones or boulders on the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


Wildlife Habitat 


Tuscola County has a varied population of fish and 
other wildlife. Whitetailed deer, squirrel, raccoon, and 
thrush inhabit the wooded areas. Quail, cottontail, 
pheasant, and many types of songbirds inhabit the 
farmed and open areas where food and cover are 
available. The streams and lakes in the county support 
salmon, trout, bass, pike, perch, and sunfish. The lakes 
and wetlands provide cover and feeding areas for ducks, 
swans, Canadian geese, and herons. 
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Many areas in the county can be improved as wildlife 
habitat by increasing the food supply and cover that 
wildlife need. These areas are in associations 1, 8, 9, 
and 10, which are described under the heading “General 
Soil Map Units.” 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 12, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is reguired for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are rye, corn, wheat, oats, barley, and 
soybeans. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
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fescue, bromegrass, clover, alfalfa, and reed 
canarygrass. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are wild strawberries, goldenrod, 
dandelions, lambsquarters, and sumac. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
available water capacity, and wetness. Examples of 
these plants are oak, poplar, cherry, apple, hawthorn, 
wild grape, dogwood, hickory, blackberry, raspberry, and 
blueberry. Examples of fruit-producing shrubs that are 
suitable for planting on soils rated good are honeysuckle, 
autumn-olive, crabapple, and American cranberrybush. 

Coniferous plants furnish browse and seeds. Soil 
properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, fir, 
hemlock, cedar, and juniper. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, slope, 
and surface stoniness. Examples of wetland plants are 
smartweed, wild millet, duckweed, rushes, sedges, reeds, 
cattails, and pondweed. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
Structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, 
ponds, level ditches, and potholes. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include pheasants, meadowlarks, field sparrows, 
cottontail rabbits, woodchucks, and red fox. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include ruffed 
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grouse, woodcock, thrushes, woodpeckers, tree 
sguirrels, raccoon, deer, and nuthatches. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, muskrat, and beaver. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil Properties" section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, soil wetness, 
depth to a seasonal high water table, slope, likelihood of 
flooding, natural soil structure aggregation, and soil 
density. Data were collected about kinds of clay 
minerals, mineralogy of the sand and silt fractions, and 
the kind of adsorbed cations. Estimates were made for 
erodibility, permeability, corrosivity, shrink-swe!l potential, 
available water capacity, and other behavioral 
characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and und: 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
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(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 13 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by a very firm dense 
layer, stone content, soil texture, and slope. The time of 
the year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, large stones, and flooding affect the ease of 
excavation and construction. Landscaping and grading 
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that reguire cuts and fills of more than 5 to 6 feet are not 
considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. A high water table, flooding, large stones, and 
slope affect the ease of excavating and grading. Soil 
strength (as inferred from the engineering classification 
of the soil), shrink-swell potential, frost action potential, 
and depth to a high water table affect the traffic 
supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, and the available water 
capacity in the upper 40 inches affect plant growth. 
Flooding, wetness, slope, stoniness, and the amount of 
sand, clay, or organic matter in the surface layer affect 
trafficability after vegetation is established. 


Sanitary Facilities 


Table 14 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
slight if soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. 

Table 14 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties reguires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
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Permeability, a high water table, and flooding affect 
absorption of the effluent. Large stones interfere with 
installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel are less than 4 feet below 
the base of the absorption field, if slope is excessive, or 
if the water table is near the surface. There must be 
unsaturated soil material beneath the absorption field to 
filter the effluent effectively. Many local ordinances 
require that this material be of a certain thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 14 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, 
flooding, large stones, and content of organic matter. 

Excessive seepage due to rapid permeability of the 
Soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. ል high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope can 
cause construction problems, and large stones can 
hinder compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 14 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, a high water table, slope, and flooding 
affect both types of landfill. Texture, stones and 
boulders, highly organic layers, and soil reaction affect 
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trench type landfills. Unless otherwise stated, the ratings 
apply only to that part of the soil within a depth of about 
6 feet. For deeper trenches, a limitation rated slight or 
moderate may not be valid. Onsite investigation is 
needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
the water table to permit revegetation. The soil material 
used as final cover for a landfill should be suitable for 
plants. The surface layer generally has the best 
workability, more organic matter, and the best potential 
for plants. Material from the surface layer should be 
stockpiled for use as the final cover. 


Construction Materials 


Table 15 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
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by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 15, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. ልዘ other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by such properties as soil 
reaction, available water capacity, and fertility. The ease 
of excavating, loading, and spreading is affected by rock 
fragments, slope, a weter table, soil texture, and 
thickness of suitable material. Reclamation of the borrow 
area is affected by slope, a water table, and rock 
fragments. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are naturally fertile or respond well 
to fertilizer and are not so wet that excavation is difficult. 
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Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel or stones, or soils that 
have slopes of 8 to 15 percent. The soils are not so wet 
that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel or stones, have slopes of more than 15 
percent, or have a seasonal water table at or near the 
surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water Management 


Table 16 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for embankments, 
dikes, and levees and for aquifer-fed excavated ponds. 
The limitations are considered s/ight if soil properties and 
site features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natura! 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
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compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders or of organic matter. A high water 
table affects the amount of usable material. It also 
affects trafficability. 

Aquifer-fed excavated ponds are pits or dugouts that 
extend to a ground water aquifer or to a depth below a 
permanent water table. Excluded are ponds that are fed 
only by surface runoff and embankment ponds that 
impound water 3 feet or more above the original surface. 
Excavated ponds are affected by depth to a permanent 
water table, permeability of the aquifer, and quality of the 
water. The content of large stones affects the ease of 
excavation. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
layers that affect the rate of water movement; 
permeability; depth to a high water table or depth of 
standing water if the soil is subject to ponding; slope; 
susceptibility to flooding; subsidence of organic layers; 
and potential frost action. Excavating and grading and 
the stability of ditchbanks are affected by large stones, 
slope, and the hazard of cutbanks caving. The 
productivity of the soil after drainage is adversely 
affected by extreme acidity. Availability of drainage 
outlets is not considered in the ratings. 

irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones. The performance of a 
System is affected by the depth of the root zone and by 
Soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, and large stones 
affect the construction of terraces and diversions. A 
restricted rooting depth, a severe hazard of soil blowing 
or water erosion, an excessively coarse texture, and 
restricted permeability adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, and slope affect the construction of 
grassed waterways. A hazard of soil blowing, low 
available water capacity, restricted rooting depth, and 
restricted permeability adversely affect the growth and 
maintenance of the grass after construction. 


Soil Properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 17 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil Series and Their Morphology." 

7exture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter (fig. 13). "Loam," for example, is soil that is 7 
to 27 percent clay, 26 to 50 percent silt, and less than 
52 percent sand. If the content of particles coarser than 
sand is as much as about 15 percent, an appropriate 
modifier is added, for example, "gravelly." Textural terms 
are defined in the Glossary. 


percent sand 
IA 


Figure 13.—Percentages of clay, silt, and sand in the basic USDA 
soll textural classes. 


Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liguid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as PT. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, CL- 
ML. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
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grain-size distribution, liquid limit, and plasticity index. 
Soils in group ۸-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are generally rounded to the nearest 5 
percent. Thus, if the ranges of gradation and Atterberg 
limits extend a marginal amount (1 or 2 percentage 
points) across classification boundaries, the classification 
in the marginal zone is omitted in the table. 


Physical and Chemical Properties 


Table 18 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
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moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
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buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
[8 sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Eguation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing. Soils are grouped according 
to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control soil 
blowing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control soil blowing 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
contro! soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control soil blowing are used. 
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6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to soil blowing. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. In table 18, the 
estimated content of organic matter is expressed as a 
percentage, by weight, of the soil material that is less 
than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 19 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
Soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 
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If a soil is assigned to two hydrologic groups in table 
19, the first letter is for drained areas and the second is 
for undrained areas. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt is not considered flooding, nor is 
water in swamps and marshes. 

Table 19 gives the freguency and duration of flooding 
and the time of year when flooding is most likely. 

Freguency, duration, and probable dates of occurrence 
are estimated. Freguency is expressed as none, rare, 
occasional, and frequent. None means that flooding is 
not probable; rare that it is unlikely but possible under 
unusual weather conditions; occasional that it occurs, on 
the average, once or less in 2 years; and frequent that it 
occurs, on the average, more than once in 2 years. 
Duration is expressed as very brief if less than 2 days, 
brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 19 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 19. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A perched 
water table is water standing above an unsaturated 
zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
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the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Subsidence is the settlement of organic soils or of 
saturated mineral soils of very low density. Subsidence 
results from either desiccation and shrinkage or oxidation 
of organic material, or both, following drainage. 
Subsidence takes place gradually, usually over a period 
of several years. Table 19 shows the expected total 
subsidence, which usually is a result of oxidation. 

Not shown in the table is subsidence caused by an 
imposed surface load or by the withdrawal of ground 
water throughout an extensive area as a result of 
lowering the water table. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the: 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are the most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Soil Characterization Data for Selected 
Soils 
Many of the soils in Tuscola County were sampled and 


laboratory data determined by the Soil Research 
Laboratory, Ford Forestry Center, Michigan 


Tuscola County, Michigan 


Technological University, L'Anse, Michigan (9). The 
laboratory data obtained from the soil samples include 
analyses of particle-size distribution, coarse fragments, 
bulk density, and moisture retention. Complete chemical 
analyses were also performed on each sample, and 
spodic horizon criteria were determined on the 
appropriate samples. Standard National Cooperative Soil 
Survey procedures were used for all analyses. Samples 
of forest sites were used to estimate the productivity of 
many soils as woodland. 

These data were used in classifying and correlating 
the soils and in evaluating their behavior, especially in 
forested areas. Seven profiles were selected as 
representative of their respective series. These series 
and their laboratory identification numbers are Capac 
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(S81MI-157-4), Essexville (S81MI-157-5), Guelph 
(S81MI-157-1), Londo (S81MI-157-2), Marlette (SB1MI- 
157-3), Shebeon (S81MI-157-7), and Tappan (S81MI- 
157-6). 

In addition to the data from Tuscola County, soil 
characterization data and forest site data are available 
from nearby counties having many of the same soils that 
were not sampled in Tuscola County. These data and 
the data from Tuscola County are available at the Soil 
Research Laboratory, Ford Forestry Center, Michigan 
Technological University, L'Anse, Michigan; the Soil and 
Water Conservation Division, Michigan Department of 
Agriculture, Lansing, Michigan; and the Soil Conservation 
Service, State Office, East Lansing, Michigan. 
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Classification of the 50ዘ5 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (74). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 20 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquoll (Aqu, meaning 
water, plus o//, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Haplaguolis (Hap/, meaning 
minimal horizonation, plus aguo//, the suborder of the 
Mollisols that have an aguic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Haplaquolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-loamy, mixed, mesic Typic 
Haplaquolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
Soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Sol Survey Manual (12). Many 
of the technical terms used in the descriptions are 
defined in So// Taxonomy (14). Unless otherwise stated, 
colors in the descriptions are for moist soil. Following the 
pedon description is the range of important 
characteristics of the soils in the series. 

The map units of each soil series are described in the 
section "Detailed Soil Map Units." 


Adrian Series 


The Adrian series consists of very poorly drained soils 
in bogs on flood plains, outwash plains, and moraines. 
These soils formed in well decomposed organic material 
16 to 50 inches deep over sandy material. Permeability 
is moderately slow to moderately rapid in the organic 
part of the soils and rapid in the sandy part. Slope is 0 to 
2 percent. 

Adrian soils are similar to Houghton and Palms soils 
and are commonly adjacent to Edwards, Houghton, and 
Palms soils. Edwards soils formed in organic deposits 16 
to 50 inches deep over marl. They are in landscape 
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positions similar to those of the Adrian soils. Houghton 
soils formed in organic deposits 51 inches or more thick. 
Palms soils formed in organic deposits 16 to 50 inches 
deep over loamy deposits. 

Typical pedon of Adrian muck, in an area of Edwards- 
Adrian mucks, 150 feet east and 1,584 feet south of the 
northwest corner of sec. 35, T. 14 N., R. 11 ۰ 


Oa1—0 to 11 inches; black (N 2/0), broken face, black 
(5YR 2/1), rubbed, sapric material; about 20 percent 
fiber, 10 percent rubbed; weak fine granular 
structure; friable; many very fine roots; less than 2 
percent mineral material; neutral; clear wavy 
boundary. 

0a2—11 to 22 inches; black (10YR 2/1), broken face 
and rubbed, sapric material; about 50 percent fiber, 
9 percent rubbed; weak fine granular and weak thin 
platy structure; friable; less than 10 percent mineral 
material; neutral; abrupt wavy boundary. 

C—22 to 26 inches; yellowish brown (10YR 5/6) loamy 
fine sand; common coarse distinct grayish brown 
(10YR 5/2) mottles; massive; very friable; mildly 
alkaline; abrupt irregular boundary. 

Cg—26 to 60 inches; dark gray (10YR 4/1) loamy fine 
sand; common coarse distinct grayish brown (10YR 
5/2) mottles; massive; very friable; moderately 
alkaline. 


The depth to the sandy C horizon ranges from 16 to 
50 inches. The organic material is neutral or mildly 
alkaline. It is dominantly herbaceous. The content of 
wood fragments is less than 10 percent. 

The surface tier has hue of 7.5YR or 10YR or is 
neutral in hue. It has chroma of 0 to 3. The subsurface 
tier has hue of 5YR, 7.5YR, or 10YR or is neutral in hue. 
It has value of 2 or 3 and chroma of ዐ to 3. The C 
horizon has value of 5 or 6 and chroma of 2 to 6. It is 
loamy fine sand, gravelly sand, or sand. The Cg horizon 
has value of 4 or 5 and chroma of 1 or 2. It is loamy fine 
sand, gravelly sand, or sand. It is mildly alkaline or 
moderately alkaline. 


Avoca Series 


The Avoca series consists of somewhat poorly drained 
soils on till plains and moraines. These soils formed in 
sandy material underlain by loamy material. Permeability 
is rapid in the upper part of the pedon and moderately 
slow in the lower part. Slope ranges from ዐ to 3 percent. 

Avoca soils are similar to Rapson soils and are 
commonly adjacent to Corunna, Essexville, Londo, and 
Tappan soils. The lower part of Rapson soils is silty and 
is more stratified than that of the Avoca soils. Corunna 
soils are poorly drained and are finer textured in the 
upper part than the Avoca soils. Essexville soils are 
poorly drained and are calcareous in the upper part. 
Londo soils are finer textured in the upper part than the 
Avoca soils. They are in landscape positions similar to 
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those of the Avoca soils. Tappan soils are poorly 
drained, are calcareous, and are finer textured in the 
upper part than the Avoca soils. Corunna, Essexville, 
and Tappan soils are in the lower positions on the 
landscape. 

Typical pedon of Avoca loamy fine sand, in an area of 
Tappan-Avoca complex, ዐ to 3 percent slopes, 1,450 
feet north and 390 feet west of the southeast corner of 
sec. 20, T. 13 N., R. 9 E. 


Ap—0 to 11 inches; dark brown (10YR 3/3) loamy fine 
sand, pale brown (10YR 6/3) dry; weak fine granular 
structure; very friable; neutral; abrupt smooth 
boundary. 

Bs—11 to 20 inches; dark brown (7.5YR 3/4) loamy fine 
sand; many coarse faint dark yellowish brown (10YR 
4/4) and dark grayish brown (10YR 4/2) mottles; 
weak medium subangular blocky structure; friable; 
few medium chunks of weakly cemented ortstein; 
neutral; abrupt wavy boundary. 

201-20 to 24 inches; brown (10 YR 5/3) loam; few fine 
distinct gray (10YR 5/1) mottles; massive; friable; 
slight effervescence; neutral; abrupt irregular 
boundary. 

202-24 to 60 inches; brown (10YR 5/3) loam; few fine 
distinct gray (10YR 5/1) and dark gray (10YR 4/1) 
mottles; massive; friable; strong effervescence; 
moderately alkaline. 


The depth to the 2C horizon ranges from 18 to 40 
inches. The solum is medium acid to mildly alkaline. It 
has a pebble content of 0 to 10 percent. 

The Ap horizon has value of 2 or 3 and chroma of 1 to 
3. It is dominantly loamy fine sand, but the range 
includes loamy sand and fine sand. Some pedons have 
an E horizon. This horizon has value of 5 or 6 and 
chroma of 2 or 3. It is sand, loamy fine sand, or fine 
sand. The Bs horizon has hue of 10YR or 7.5YR, value 
of 3 to 5, and chroma of 3 to 6. It is fine sand, sand, or 
loamy fine sand. The content of small ortstein fragments 
in this horizon ranges from 0 to 20 percent. Some 
pedons have a C1 horizon. The 2C horizon has hue of 
7.5YR, 10YR, or 2.5Y, value of 4 to 6, and chroma of 2 
to 4. It is loam, silt loam, clay loam, or silty clay loam. It 
is neutral to moderately alkaline. It has a pebble content 
of 2 to 5 percent. 


Bach Series 


The Bach series consists of poorly drained, 
moderately permeable soils on lake plains. These soils 
formed in loamy, calcareous lacustrine deposits. Slope is 
0 to 2 percent. 

These soils have a mollic surface layer, which is not 
definitive for the Bach series. This difference, however, 
does not alter the usefulness or behavior of the soils. 


Tuscola County, Michigan 


Bach soils are similar to Pella soils and are commonly 
adjacent to Rapson, Sanilac, and Tappan soils. Pella 
soils are finer textured throughout than the Bach soils 
and are noncalcareous in the upper part. Rapson soils 
are somewhat poorly drained, are noncalcareous in the 
upper part, and are coarser textured than the Bach 
soils. Sanilac soils are somewhat poorly drained. Rapson 
and Sanilac soils are in the higher positions on the 
landscape. Tappan soils are finer textured than the Bach 
Soils. They are slightly higher on the landscape than the 
Bach soils. 

Typical pedon of Bach very fine sandy loam, 2,185 
feet south and 255 feet west of the center of sec. 31, T. 
14 N., R. 11 E. 


ልፁ--0 to 14 inches; very dark gray (10YR 3/1) very fine 
sandy loam, dark grayish brown (10YR 4/2) dry; 
weak medium subangular blocky structure; firm; 
Strong effervescence; mildly alkaline; abrupt wavy 
boundary. 

Bg—14 to 23 inches; dark grayish brown (2.5Y 4/2) very 
fine sandy loam; common medium distinct very dark 
grayish brown (10YR 3/2) and dark yellowish brown 
(10YR 4/4) mottles; weak very fine subangular 
blocky structure; firm; slight effervescence; mildly 
alkaline; clear wavy boundary. 

Cg—23 to 35 inches; gray (10YR 5/1) very fine sandy 
loam; common medium distinct yellowish brown 
(10 YR 5/6) mottles; massive; firm; strong 
effervescence; mildly alkaline; abrupt wavy 
boundary. 

C1—35 to 41 inches; light brownish gray (10YR 6/2) 
very fine sandy loam; few medium faint grayish 
brown (10YR 5/2) mottles; massive; firm; violent 
effervescence; mildly alkaline; abrupt wavy 
boundary. 

C2—41 to 60 inches; light brownish gray (10YR 6/2) 
very fine sandy loam; few fine distinct dark yellowish 
brown (10YR 4/4) and dark yellowish brown (10YR 
3/4) mottles; massive; firm; about 3 percent 
pebbles; violent effervescence; mildly alkaline. 


The solum is 20 to 30 inches thick. It is neutral to 
moderately alkaline. 

The Ap horizon has hue of 10YR or 5Y, value of 2 or 
3, and chroma of 1 or 2. It is dominantly very fine sandy 
loam, but the range includes fine sandy loam, silt loam, 
and loam. The B horizon has hue of 10YR, 2.5Y, or 5Y, 
value of 4 or 5, and chroma of 1 or 2. It is very fine 
sandy loam, silt loam, or silt. The C horizon has hue of 
10 YR, 2.5Y, or 5Y, value of 4 to 6, and chroma of 1 to 3. 
It is very fine sandy loam or silt loam. 


Belleville Series 


The Belleville series consists of poorly drained soils on 
till plains and lake plains. These soils formed in sandy 
material underlain by loamy material. Permeability is 
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rapid in the upper part of the pedon and moderately slow 
in the lower part. Slope is 0 to 2 percent. 

Belleville soils are similar to Essexville soils and are 
commonly adjacent to Corunna, Granby, Wolcott, and 
Wixom soils. Essexville soils are calcareous in the upper 
part. Corunna soils are finer textured in the upper part 
than the Belleville soils. Granby soils are sandy 
throughout. Wolcott soils are finer textured in the upper 
part than the Belleville soils. Corunna, Granby, and 
Wolcott soils are in landscape positions similar to those 
of the Belleville soils. Wixom soils are somewhat poorly 
drained and are slightly higher on the landscape than the 
Belleville soils. 

Typical pedon of Belleville loamy fine sand, in an area 
of Wixom-Belleville loamy fine sands, 0 to 3 percent 
slopes, 1,450 feet north and 885 feet west of the 
southeast corner of sec. 35, T. 14 N., R. 11 E. 


A—0 to 10 inches; black (10YR 2/1) loamy fine sand, 
dark gray (10YR 4/1) dry; weak medium granular 
structure; very friable; slightly acid; abrupt wavy 
boundary. 

Bg—10 to 17 inches; grayish brown (2.5Y 5/2) loamy 
fine sand; massive; uncoated sand grains; very 
friable; dark grayish brown (10YR 4/2) organic 
stains in many root channels and cracks; slightly 
acid; clear wavy boundary. 

BC 一 17 to 22 inches; brown (10YR 5/3) loamy fine 
sand; few fine distinct strong brown (7.5YR 4/6) 
mottles; massive; very friable; neutral; abrupt wavy 
boundary. 

207-22 to 60 inches; brown (10YR 5/3) loam; common 
medium distinct gray (N 6/0) and dark brown (7.5YR 
3/2) and few fine prominent strong brown (7.5YR 
4/6) and reddish yellow (7.5YR 7/8) mottles; 
massive; firm; mildly alkaline. 


The solum ranges from 18 to 30 inches in thickness. It 
is slightly acid to mildly alkaline. The depth to the 2C 
horizon ranges from 20 to 40 inches. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. It is dominantly loamy fine sand, but the range 
includes sand, fine sand, and loamy sand. The Bg 
horizon has hue of 10YR or 2.5Y, value of 4 to 6, and 
chroma of 1 or 2. It is loamy fine sand, sand, fine sand, 
or loamy sand. Some pedons have a C1 horizon. This 
horizon has hue of 10YR or 2.5Y, value of 4 to 6, and 
chroma of 1 to 3. It is loamy fine sand, sand, fine sand, 
or loamy sand. In some pedons a thin layer of gravel is 
above the 2C horizon. The 2C horizon has hue of 10YR, 
2.5Y, or 5Y, value of 4 to 6, and chroma of 1 to 6. It is 
loam, silt loam, clay loam, or silty clay loam. It is mildly 
alkaline or moderately alkaline. 


76 


Boyer Series 


The Boyer series consists of well drained soils on 
outwash plains, old beach ridges, and moraines. These 
soils formed in sandy and loamy material. Permeability is 
moderately rapid in the upper part of the pedon and very 
rapid in the lower part. Slope ranges from 0 to 12 
percent. 

In most areas these soils have a mollic surface layer, 
which is not definitive for the Boyer series. This 
difference, however, does not alter the usefulness or 
behavior of the soils. 

Boyer soils are similar to Metea and Perrin soils and 
are commonly adjacent to Gilford, Perrin, Spinks, and 
Wasepi soils. Metea soils are finer textured in the lower 
part than the Boyer soils. Perrin Soils are moderately well 
drained. Gilford soils are very poorly drained and are in 
depressions and drainageways. Spinks soils have an 
argillic horizon of lamellae and are in landscape 
positions similar to those of the Boyer soils. Wasepi soils 
are somewhat poorly drained and are in the lower 
positions on the landscape. 

Typical pedon of Boyer sandy loam, ዐ to 6 percent 
slopes, 1,388 feet west and 185 feet south of the 
northeast corner of sec. 25, T. 14 N., R. 11 E. 


Ap 一 0 to 8 inches; very dark grayish brown (10YR 3/2) 
sandy loam, grayish brown (10YR 5/2) dry; weak 
fine granular structure; very friable; abundant fine 
roots; about 10 percent pebbles; neutral; abrupt 
smooth boundary. 

E—8 to 18 inches; dark yellowish brown (10YR 4/4) 
loamy sand; very weak fine granular structure; very 
friable; few fine roots; about 10 percent pebbles; 
mildly alkaline; abrupt irregular boundary. 

Bt—18 to 28 inches; dark yellowish brown (10YR 3/4) 
gravelly sandy loam; very weak medium subangular 
blocky structure; friable; few light gray (10YR 7/2) 
lime streaks; few fine roots; about 20 percent 
pebbles; neutral; abrupt irregular boundary. 

2C—28 to 60 inches; brown (10YR 5/3) gravelly sand; 
single grain; loose; about 30 percent pebbles; mildly 
alkaline; strong effervescence. 


The solum ranges from 24 to 40 inches in thickness. it 
is medium acid to mildly alkaline. The content of pebbles 
ranges from 1 to 20 percent in the solum. 

The Ap horizon has chroma of 2 or 3. It is dominantly 
sandy loam, but the range includes loamy sand, gravelly 
sandy loam, and gravelly loamy sand. The E horizon has 
value of 4 or 5 and chroma of 4 to 6. It is loamy sand, 
sandy loam, or the gravelly or very gravelly analogs of 
these textures. The Bt horizon has hue of 7.5YR or 
10YR, value of 3 to 6, and chroma of 4 to 6. It is sandy 
loam, gravelly sandy loam, sandy clay loam, or loam. 
The 2C horizon has hue of 10YR, value of 5 or 6, and 
chroma of 2 or 3. It is gravelly sand, gravelly loamy sand, 
or stratified sand and gravel. The content of pebbles in 
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this horizon is 15 to 50 percent, and that of cobbles is 1 
to 5 percent. 


Capac Series 


The Capac series consists of somewhat poorly 
drained, moderately slowly permeable soils on till plains 
and moraines. These soils formed in loamy glacial till. 
Slope ranges from 0 to 5 percent. 

Capac soils are similar to Metamora and Shebeon 
soils and are commonly adjacent to Marlette, Metamora, 
Wolcott, and Wixom soils. Metamora and Wixom soils 
are coarser textured in the upper part than the Capac 
soils. They are in landscape positions similar to those of 
the Capac soils. Shebeon soils have a solum that is 
thinner than that of the Capac soils and have a dense 
layer of loamy till. Marlette soils are well drained and are 
in the higher positions on the landscape. Wolcott soils 
are very poorly drained and in the lower positions on the 
landscape. 

Typical pedon of Capac loam, 1 to 5 percent slopes, 
2,630 feet north and 157 feet west of the southeast 
corner of sec. 36, T. 12 N., R. 11 E. 


Ap—0 to 10 inches; very dark grayish brown (10YR 3/2) 
loam, light brownish gray (10YR 6/2) dry; moderate 
medium granular structure; friable; slightly acid; 
abrupt smooth boundary. 

8/ፎ--10 to 13 inches; dark yellowish brown (10YR 4/4) 
loam (Bt); grayish brown (10YR 5/2) coatings of 
loam (E), 1 to 5 millimeters thick, on vertical faces of 
peds; weak fine angular blocky structure; friable; thin 
dark grayish brown (10YR 4/2) clay films on faces 
of peds; slightly acid; abrupt irregular boundary. 

Bt1—13 to 26 inches; dark yellowish brown (10YR 4/4) 
clay loam; many medium prominent dark gray (10YH 
4/1) mottles; weak fine angular blocky structure; 
firm; thin dark grayish brown (10YR 4/2) clay films 
on faces of peds; neutral; abrupt irregular boundary. 

Bt2—26 to 32 inches; dark yellowish brown (10YR 4/4) 
clay loam; many medium prominent gray (10YR 5/1) 
and many fine and medium distinct yellowish brown 
(10YR 5/6) mottles; weak medium angular blocky 
structure; firm; thin dark grayish brown (10YR 4/2) 
clay films on faces of peds; neutral; clear irregular 
boundary. 

C—32 to 60 inches; yellowish brown (10YR 5/4) loam; 
common fine faint brownish yellow (10YR 6/6) 
mottles; many fine prominent gray (10YR 6/1) and 
light gray (10YR 7/1) lime coatings; massive; firm; 
strong effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 26 to 34 inches. The solum is 
medium acid to neutral. The content of pebbles ranges 
from ዐ to 5 percent in the solum. 
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The Ap horizon has value of 3 or 4. It is dominantly 
loam, but the range includes sandy loam. Some pedons 
have an E horizon. This horizon has value of 5 or 6 and 
chroma of 1 to 3. It is loam or sandy loam. The B 
horizon has value of 4 or 5 and chroma of 3 or 4. It is 
loam or clay loam. The C horizon also is loam or clay 
loam. it has value of 5 or 6 and chroma of 2 to 4. It is 
mildly alkaline or moderately alkaline. 


Chelsea Series 


The Chelsea series consists of somewhat excessively 
drained, rapidly permeable soils on moraines, outwash 
plains, and old beach ridges. These soils formed in 
sandy deposits. Slope ranges from 0 to 12 percent. 

Chelsea soils are similar to Ottokee soils and are 
commonly adjacent to Ottokee, Spinks, and Thetford 
soils. Ottokee soils are moderately well drained and are 
slightly lower on the landscape than the Chelsea soils. 
Spinks soils are well drained and have more lamallae 
than the Chelsea soils. They are in landscape positions 
similar to those of the Chelsea soils. Thetford soils have 
more lamellae than the Chelsea soils. They are 
somewhat poorly drained and are in the lower positions 
on the landscape. 

Typical pedon of Chelsea fine sand, 0 to 6 percent 
slopes, 700 feet east and 1,200 feet north of the 
Southwest corner of sec. 36, T. 14 N., R. 11 E. 


ል--0 to 5 inches; very dark grayish brown (10YR 3/2) 
fine sand, light brownish gray (10YR 6/2) dry; weak 
medium granular structure; very friable; slightly acid; 
abrupt wavy boundary. 

Bw1—5 to 18 inches; strong brown (7.5YR 5/6) fine 
sand; single grain; loose; slightly acid; gradual wavy 
boundary. 

Bw2—18 to 38 inches; yellowish brown (10YR 5/6) fine 
sand; single grain; loose; slightly acid; gradual wavy 
boundary. 

E—38 to 50 inches; yellowish brown (10YR 5/4) fine 
sand; single grain; loose; neutral; clear wavy 
boundary. 

E&Bt—50 to 60 inches; yellowish brown (10YR 5/4) fine 
sand (E); single grain; loose; dark yellowish brown 
(10YR 4/4) loamy fine sand lamellae (Bt) 0.5 inch to 
2.0 inches thick; weak thin platy and medium 
subangular blocky structure; very friable; clay 
bridging between sand grains; neutral. 


The solum ranges from 48 to more than 60 inches in 
thickness. It is medium acid to neutral. The depth to the 
uppermost lamella ranges from 27 to 55 inches. 

The A or Ap horizon has value of 2 to 4 (6 or more 
dry) and chroma of 1 to 6. It is dominantly fine sand, but 
the range includes loamy fine sand, loamy sand, and 
sand. The Bw horizon has hue of 10YR or 7.5YR, value 
of 5 or 6, and chroma of 4 to 6. It is fine sand or sand. 
The E horizon and the E part of the E&B horizon have 
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value of 5 or 6. They are fine sand or sand. The Bt part 
of the E&B horizon has hue of 10YR or 7.5YR, value of 
4 or 5, and chroma of 3 or 4. It is loamy fine sand or 
sandy loam. 


Cohoctah Series 


The Cohoctah series consists of very poorly drained, 
moderately rapidly permeable soils on flood plains. 
These soils formed in loamy and sandy alluvial deposits. 
Slope is 0 to 2 percent. 

Cohoctah soils are commonly adjacent to Pipestone, 
Sloan, Tappan, and Wixom soils. Pipestone soils are 
somewhat poorly drained, are coarser textured 
throughout than the Cohoctah soils, and are in the 
higher positions on the landscape. Sloan soils are finer 
textured than the Cohoctah soils. They are in positions 
on the landscape similar to those of the Cohoctah soils. 
Tappan soils are poorly drained and are finer textured 
throughout than the Cohoctah soils. Wixom soils are 
somewhat poorly drained and are coarser textured in the 
upper part than the Cohoctah soils. Tappan and Wixom 
Soils are in the slightly higher positions on the 
landscape. 

Typical pedon of Cohoctah sandy loam, 132 feet east 
and 980 feet south of the northwest corner of sec. 28, T. 
14 N., R. 11 E. 


Ap 一 0 to 18 inches; very dark grayish brown (10YR 3/2) 
sandy loam, dark grayish brown (10YR 4/2) dry; 
weak fine granular structure; friable; mildly alkaline; 
abrupt wavy boundary. 

A2—18 to 23 inches; very dark brown (10YR 2/2) sandy 
loam, very dark grayish brown (10YR 3/2) dry; weak 
fine granular structure; friable; mildly alkaline; abrupt 
wavy boundary. 

001-23 to 31 inches; dark gray (10YR 4/1) loamy sand; 
few fine faint very dark grayish brown (10YR 3/2) 
mottles; weak medium subangular blocky structure; 
friable; common thin very dark gray (10YR 3/1) 
organic-enriched lenses; moderately alkaline; abrupt 
wavy boundary. 

Cg2—31 to 35 inches; dark grayish brown (10YR 4/2) 
sandy loam; common medium faint dark gray (10YR 
4/1) mottles; weak medium subangular blocky 
Structure; friable; few thin very dark gray (10YR 3/1) 
organic-enriched lenses; mildly alkaline; abrupt wavy 
boundary. 

Cg3—35 to 57 inches; dark grayish brown (10YR 4/2) 
gravelly sandy loam grading with depth to gravelly 
loamy sand; few fine faint brown (10YR 4/3) 
mottles; massive; friable; few thin dark gray (10YR 
4/1) organic-enriched lenses; about 25 percent 
pebbles; mildly alkaline; gradual wavy boundary. 

C— 57 to 60 inches; dark yellowish brown (10YR 4/4) 
gravelly loamy sand; few fine distinct dark grayish 
brown (10YR 4/2) mottles; single grain; loose; about 
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15 percent pebbles; slight effervescence; mildly 
alkaline. 


Reaction is neutral to moderately alkaline in the upper 
30 inches and mildly alkaline or moderately alkaline 
below a depth of 30 inches. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. it is dominantly sandy loam, but the range includes 
loamy sand, fine sandy loam, and loamy fine sand. The 
Cg horizon has hue of 10YR, 7.5 YR, or 2.5Y, value of 3 
to 6, and chroma of 1 or 2. It is sandy loam, gravelly 
sandy loam, fine sandy loam, loamy fine sand, gravelly 
loamy sand, or loam. The C horizon has value of 3 to 5 
and chroma of 3 or 4. It is dominantly very fine sandy 
loam, sandy loam, gravelly sandy loam, gravelly loamy 
sand, or loam. In some pedons, however, it has thin 
layers of sand, loam, or silt loam. 


Corunna Series 


The Corunna series consists of poorly drained soils on 
lake plains and till plains. These soils formed in loamy 
deposits. Permeability is moderate or moderately rapid in 
the upper part of the pedon and moderately slow in the 
lower part. Slope is 0 to 2 percent. 

Corunna soils are similar to Gilford soils and are 
commonly adjacent to Londo, Metamora, Tappan, and 
Wixom soils. Gilford soils have a substratum that is 
coarser textured than that of the Corunna soils. Londo 
soils are somewhat poorly drained and are finer textured 
in the upper part than the Corunna soils. Metamora soils 
are somewhat poorly drained. Tappan soils are finer 
textured in the upper part than the Corunna soils, They 
are in landscape positions similar to those of the 
Corunna sails. Wixom soils are somewhat poorly drained 
and are coarser textured in the upper part than the 
Corunna soils. Londo, Metamora, and Wixom soils are in 
the slightly higher landscape positions. 

Typical pedon of Corunna sandy loam, 285 feet west 


and 1,490 feet south of the northeast corner of sec. 8, T. 


10 N., و‎ 7 E. 


Ap 一 0 to 10 inches; very dark grayish brown (10YR 3/2) 
sandy loam, dark grayísh brown (10YR 4/2) dry; 
weak fine granular structure; very friable; slightly 
acid; abrupt smooth boundary. 

Bg1—10 to 20 inches; dark grayish brown (2.5Y 4/2) 
sandy loam; common fine distinct light brownish 
gray (2.5Y 6/2) and gray (10YR 6/1) mottles; weak 
medium subangular blocky structure; very friable; 
slightly acid; abrupt irregular boundary. 

Bg2—20 to 33 inches; grayish brown (10YR 5/2) sandy 
loam; common medium distinct yellowish brown 
(10YR 5/6) mottles; weak medium subangular 
blocky structure; friable; slightly acid; abrupt wavy 
boundary. 

2Cg1—33 to 47 inches; dark grayish brown (10YR 4/2) 
loam; many medium faint brown (10YR 4/3) mottles; 
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weak medium angular blocky structure; friable; 
strong effervescence; mildly alkaline; abrupt wavy 
boundary. 

2Cg2—47 to 60 inches; grayish brown (10YR 5/2) loam; 
common medium prominent dark yellowish brown 
(10YR 4/4) mottles; massive; firm; strong 
effervescence; moderately alkaline. 


The thickness of the solum and the depth to 
carbonates range from 26 to 40 inches. The solum is 
slightly acid to mildly alkaline. The content of pebbles 
and cobbles ranges from 0 to 10 percent in the solum. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. It is dominantly sandy loam, but the range includes 
fine sandy loam and loam. The Bg horizon has hue of 
10۷۴, 5۷, or 2.5Y, value of 4 to 6, and chroma of 1 to 4. 
It is sandy loam, fine sandy loam, loam, or loamy fine 
sand. The 2C horizon has hue of 10YR, 2.5Y, or 5Y, 
value of 4 to 6, and chroma of 1 to 6. It is loam, clay 
loam, or silty clay loam. It is mildly alkaline or moderately 
alkaline. 


Covert Series 


The Covert series consists of moderately well drained, 
rapidly permeable soils on outwash plains and old beach 
ridges. These soils formed in sandy glaciofluvial 
deposits. Slope ranges from 0 to 6 percent. 

Covert soils are commonly adjacent to Chelsea, 
Pipestone, and Wixom soils. Chelsea soils are somewhat 
excessively drained and have a B horizon of lamellae. 
They are in the higher positions on the landscape. 
Pipestone and Wixom soils are somewhat poorly drained 
and are in the lower positions on the landscape. Wixom 
soils have an E horizon between the upper subsoil and 
the lower subsoil and have a loamy substratum. 

Typical pedon of Covert sand, 0 to 6 percent slopes, 
2,231 feet west and 1,505 feet north of the southeast 
corner of sec. 35, ፐ. 14 N., R. 9 ۰ 


Ap 一 0 to 7 inches; very dark grayish brown (10YR 3/2) 
sand, brown (10YR 5/3) dry; weak fine granular 
structure; very friable; common fine roots; medium 
acid; abrupt wavy boundary. 

Bs1—7 to 14 inches; dark yellowish brown (10YR 4/4) 
sand; single grain; loose; medium acid; clear wavy 
boundary. 

852-14 to 24 inches; strong brown (7.5YR 4/6) sand; 
single grain; loose; medium acid; abrupt wavy 
boundary. 

BC—24 to 41 inches; brown (10YR 5/3) sand; few fine 
faint dark grayish brown (10YR 4/2) mottles; single 
grain; loose; few fine prominent black (10YR 2/1) 
iron-magnesium accumulations; medium acid; abrupt 
wavy boundary. 

C—41 to 60 inches; yellowish brown (10YR 5/4) sand; 
common medium distinct strong brown (7.5YR 5/6) 
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mottles; single grain; loose; few fine dark yellowish 
brown (10YR 4/6) horizontal streaks; slightly acid. 


The solum ranges from 30 to 45 inches in thickness. It 
is neutral to medium acid. The content of pebbles ranges 
from 0 to 5 percent in the solum. 

The Ap horizon has hue of 10YR or 7.5YR, value of 2 
to 4, and chroma of 1 or 2. It is dominantly sand, but the 
range includes loamy sand. The B horizon has hue of 
10YR or 7.5YR, value of 3 to 5, and chroma of 3 to 6. 
The content of small fragments of ortstein in this horizon 
ranges from 0 to 20 percent. Some pedons do not have 
a BC horizon. The C horizon has hue of 10YR or 7.5YR, 
value of 4 to 6, and chroma of 2 to 6. It is dominantly 
sand, but the range includes fine sand. This horizon 
ranges from slightly acid to moderately alkaline. 


Edwards Series 


The Edwards series consists of very poorly drained 
soils in bogs on outwash plains, till plains, and moraines. 
These soils formed in well decomposed organic material 
16 to 50 inches deep over marl. Permeability is 
moderately slow to moderately rapid in the organic 
material. Slope is 0 to 2 percent. 

Edwards soils are similar to Houghton soils and are 
commonly adjacent to Adrian, Houghton, and Palms 
Soils. The adjacent soils are in landscape positions 
similar to those of the Edwards soils. Adrian soils formed 
in organic deposits 16 to 50 inches deep over sandy 
deposits. Houghton soils formed in organic deposits 51 
or more inches thick. Palms soils formed in organic 
deposits 16 to 50 inches deep over loamy deposits. 

Typical pedon of Edwards muck, in an area of 
Edwards-Adrian mucks, 100 feet south and 1,350 feet 
east of the northwest corner of sec. 35, T. 14 N., R. 11 
E. 


08-0 to 26 inches; black (10YR 2/1), broken face, 
rubbed, and pressed, sapric material; about 5 
percent fiber before rubbing and 1 percent after; 
herbaceous fibers; weak fine granular structure; 
friable; yellowish brown (10YR 5/4) sodium 
pyrophosphate; many fine and medium roots; mildly 
alkaline; clear wavy boundary. 

C—26 to 60 inches; light gray (10YR 7/2) and light 
brownish gray (10YR 6/2) marl; massive; few fine 
roots; violent effervescence; moderately alkaline. 


The depth to the C horizon ranges from 16 to 50 
inches. The organic material is neutral or mildly alkaline. 
It is derived primarily from herbaceous plants. The 
content of wood fragments ranges from 0 to 10 percent. 

The Oa horizon has hue of 10YR or is neutral in hue. 
It has value of 2 or 3 and chroma of ዐ to 2. It is 
dominantly sapric material; however, thin hemic layers 
are in some pedons. The C horizon has hue of 10YR, 
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value of 5 to 8, and chroma of 1 or 2. It is mildly alkaline 
or moderately alkaline. 


Essexville Series 


The Essexville series consists of poorly drained soils 
on till plains and lake plains. These soils formed in sandy 
material underlain by loamy material. Permeability is 
rapid in the upper part of the pedon and moderately slow 
in the lower part. Siope is 0 to 2 percent. 

Essexville soils are similar to Belleville soils and are 
commonly adjacent to Avoca and Tappan soils. Belleville 
Soils are noncalcareous in the upper part. Avoca soils 
are somewhat poorly drained, are noncalcareous, and 
are in the slightly higher positions on the landscape. 
Tappan soils are finer textured than the Essexville soils. 
They are in landscape positions similar to those of the 
Essexville soils. 

Typical pedon of Essexville loamy fine sand, 300 feet 
north and 100 feet east of the southwest corner of sec. 
13, T. 44 N., R. 7 E. 


Ap 一 0 to 12 inches; black (10YR 2/1) loamy fine sand, 
dark gray (10YR 4/1) dry; weak fine granular 
structure; very friable; slight effervescence; mildly 
alkaline; abrupt smooth boundary. 

Bg—12 to 16 inches; dark grayish brown (2.5Y 4/2) fine 
sand; few fine distinct dark yellowish brown (10YR 
4/4) mottles; single grain; loose; uncoated sand 
grains; strong effervescence; mildly alkaline; abrupt 
wavy boundary. 

C1—16 to 26 inches; pale brown (10YR 6/3) fine sand; 
single grain; loose; strong effervescence; mildly 
alkaline; abrupt wavy boundary. 

02-26 to 30 inches; grayish brown (10YR 5/2) fine 
sand; single grain; loose; strong effervescence; 
mildly alkaline; abrupt wavy boundary. 

2C3—30 to 42 inches; brown (10YR 5/3) loam; common 
medium distinct dark yellowish brown (10YR 4/4) 
mottles; very weak fine angular blocky structure; 
firm; many fine distinct white (10YR 8/2) lime 
coatings; strong effervescence; moderately alkaline; 
abrupt wavy boundary. 

2C4—42 to 48 inches; grayish brown (10YR 5/2) loam; 
weak thin platy structure parting to very weak very 
fine angular blocky; firm; many fine faint brown 
(10YR 5/3) centers of peds; dark grayish brown 
(10YR 4/2) coatings; strong effervescence; 
moderately alkaline; abrupt wavy boundary. 

2C5—48 to 60 inches; grayish brown (10YR 5/2) loam; 
common fine distinct brown (10YR 5/3) mottles; 
appears massive but has weak thin bedding planes; 
firm; few fine prominent gray (N 5/0) lime streaks 
and crack fillings; strong effervescence; moderately 
alkaline. 
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The depth to the 26 horizon ranges from 18 to 0 
inches. The depth to effervescent material is 0 to 10 
inches. The content of pebbles is 0 to 10 percent in the 
upper sandy part of the pedon. 

The Ap horizon has value of 2 or 3 and chroma of O to 
2. It is dominantly loamy fine sand, but the range 
includes fine sand, sand, and loamy sand. The Bg 
horizon has hue of 10YR or 2.5Y, value of 4 to 6, and 
chroma of 1 or 2. It is fine sand, loamy fine sand, sand, 
or loamy sand. Some pedons do not have a Bg horizon. 
The C horizon has value of 4 to 6 and chroma of 1 to 4. 
It is fine sand, loamy fine sand, sand, or loamy sand. 
The 2C horizon has hue of 2.5Y, 10YR, or 7.5YR, value 
of 4 or 5, and chroma of 1 to 4. It is loam or silty clay 
loam. 


Fulton Series 


The Fulton series consists of somewhat poorly drained 
soils in areas of old glacial lakebeds and plains. These 
soils formed in loamy and clayey lacustrine sediments. 
Permeability is slow in the upper part of the pedon and 
very slow in the lower part. Slope ranges from 1 to 5 
percent. 

Fulton soils are similar to Shebeon soils and are 
commonly adjacent to Latty, Rapson, and Wixom soils. 
Shebeon soils are loamy throughout. Latty soils are 
poorly drained and are in the lower positions on the 
landscape. Rapson and Wixom soils are sandy in the 
upper part. They are in the slightly higher positions on 
the landscape. 

Typical pedon of Fulton silty clay foam, 1 to 5 percent 
slopes, 1,750 feet north and 1,100 feet west of the 
southeast corner of sec. 35., T. 11 N., R. 10 E. 


Ap 一 0 to 7 inches; dark grayish brown (2.5Y 4/2) silty 
clay loam, light brownish gray (2.5Y 6/2) dry; 
moderate fine angular blocky and moderate medium 
granular structure; friable; neutral; abrupt smooth 
boundary. 

BA—7 to 12 inches; dark grayish brown (2.5Y 4/2) clay 
loam; moderate medium angular blocky and 
moderate medium granular structure; friable; many 
distinct thin grayish brown (2.5Y 5/2) clay films on 
faces of peds; neutral; abrupt wavy boundary. 

Bt—12 to 20 inches; dark yellowish brown (10YR 4/4) 
silty clay; many medium faint yellowish brown (10YR 
5/4) mottles; weak coarse prismatic structure 
parting to moderate fine and medium angular blocky; 
firm; many distinct thin gray (10YR 5/1) clay films on 
faces of peds; neutral; abrupt wavy boundary. 

C1—20 to 39 inches; yellowish brown (10YR 5/4) silty 
clay; many coarse distinct gray (2.5Y 5/1) and 
common coarse distinct olive gray (5Y 5/2) mottles; 
appears massive but has distinct thin bedding 
planes; firm; strong effervescence; mildly alkaline; 
clear wavy boundary. 
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C2—39 to 60 inches; yellowish brown (10YR 5/4) silty 
clay; few medium faint yellowish brown (10YR 5/6) 
and common medium and coarse distinct olive gray 
(5Y 5/2) mottles; appears massive but has distinct 
thin bedding planes; firm; violent effervescence; 
mildly alkaline. 


The thickness of the solum ranges from 20 to 38 
inches. The A horizon has hue of 10YR or 2.5Y and 
chroma of 1 or 2. It is dominantly silty clay loam, but the 
range includes silt loam, silty clay, and fine sandy loam. 
The B horizon has hue of 10YR or 2.5Y, value of 4 or 5, 
and chroma of 1 to 4. It is silty clay or clay. It is neutral 
or mildly alkaline. The C horizon has hue of 10YR or 
2.5Y, value of 5 or 6, and chroma of 2 to 6. It is stratified 
silty clay, clay, or silty clay loam. 


Gilford Series 


The Gilford series consists of very poorly drained soils 
on outwash plains and lake plains. These soils formed in 
loamy material underlain by sandy material. Permeability 
is moderately rapid in the upper part of the pedon and 
very rapid in the lower part. Slope is O to 2 percent. 

Gilford soils are similar to Corunna soils and are 
commonly adjacent to Boyer, Guelph, Londo, and 
Wasepi soils. The adjacent soils are in the higher 
positions on the landscape. Corunna soils are finer 
textured in the lower part than the Gilford soils. Boyer 
soils are well drained. Guelph and Londo soils are finer 
textured throughout than the Gilford soils. Guelph soils 
are well drained or moderately well drained, and Londo 
soils are somewhat poorly drained. Wasepi soils are 
somewhat poorly drained. 

Typical pedon of Gilford sandy loam, 1,220 feet west 
and 100 feet south of the northeast corner of sec. 25, T. 
13N.,R. 8 E. 


A—O to 11 inches; black (10YR 2/1) sandy loam, dark 
grayish brown (10YR 4/2) dry; weak fine granular 
structure; friable; mildly alkaline; abrupt smooth 
boundary. 

Bg1—11 to 15 inches; dark grayish brown (2.5Y 4/2) 
sandy loam; common medium distinct grayish brown 
(10YR 5/2) and brown (10YR 4/3) mottles; weak 
medium subangular blocky structure; friable; slight 
effervescence; mildly alkaline; abrupt irregular 
boundary. 

Bg2—15 to 29 inches; dark grayish brown (2.5Y 4/2). 
sandy loam; few coarse prominent grayish brown 
(10YR 5/2), dark yellowish brown (10YR 4/6), and 
olive yellow (2.5Y 6/6) mottles; weak medium and 
coarse subangular blocky structure; friable; strong 
effervescence; mildly alkaline; abrupt wavy 
boundary. 

20-29 to 60 inches; stratified grayish brown (2.5Y 5/2) 
fine sand and dark grayish brown (2.5Y 4/2) gravelly 
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sand; single grain; loose; about 25 percent pebbles; 
Strong effervescence; mildly alkaline. 


The solum ranges from 22 to 40 inches in thickness. It 
is mildly alkaline or moderately alkaline. The content of 
pebbles ranges from 10 to 25 percent in the solum and 
from 5 to 35 percent in the substratum. 

The A horizon has hue of 10YR or is neutral in hue. It 
has value of 2 or 3 and chroma of 0 to 2. It is dominantly 
sandy loam, but the range includes loam, fine sandy 
loam, loamy sand, and mucky sandy loam. The Bg 
horizon has hue of 10YR or 2.5Y, value of 4 to 6, and 
chroma of 1 to 2. It is dominantly loam, fine sandy loam, 
or sandy loam. In some pedons, however, it has thin 
layers of sandy clay loam. The 2C horizon has value of 5 
or 6 and chroma of 1 to 3. It is sand, gravelly sand, 
gravelly loamy sand, or stratified fine sand and gravel. 


Granby Series 


The Granby series consists of poorly drained, rapidly 
permeable soils on outwash plains and lake plains. 
These soils formed in sandy glaciofluvial material. Slope 
is O to 2 percent. 

Granby soils are similar to Tobico soils and are 
commonly adjacent to Pipestone and Thetford soils. 
Tobico soils are calcareous in the upper part. Pipestone 
Soils are somewhat poorly drained. Thetford soils are 
somewhat poorly drained and have an argillic horizon of 
lamellae. Pipestone and Thetford soils are in the higher 
positions on the landscape. 

Typical pedon of Granby loamy fine sand, 1,110 feet 
east and 255 feet north of the southwest corner of sec. 
32, T. 12 N., R. 8 E. 


۸-0 to 11 inches; black (10YR 2/1) loamy fine sand, 
dark gray (10YR 4/1) dry; weak medium granular 
Structure; very friable; neutral; abrupt smooth 
boundary. 

Bg1—11 to 16 inches; dark grayish brown (2.5Y 4/2) 
loamy fine sand; common medium distinct grayish 
brown (10YR 5/2) mottles; weak medium 
subangular blocky structure; very friable; neutral; 
abrupt wavy boundary. 

Bg2—16 to 40 inches; dark grayish brown (2.5Y 4/2) 
loamy fine sand; common medium prominent dark 
yellowish brown (10YR 3/6) mottles; weak medium 
subangular blocky structure; very friable; neutral; 
abrupt wavy boundary. 

C—40 to 45 inches; olive brown (2.5Y 4/4) fine sand; 
many medium distinct dark grayish brown (2.5Y 4/2) 
mottles; single grain; loose; mildly alkaline; abrupt 
wavy boundary. 

Cg 一 45 to 60 inches; dark grayish brown (2.5Y 4/2) fine 
sand; few coarse distinct olive brown (2.5Y 4/4) 
mottles; single grain; loose; mildly alkaline. 
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The thickness of the solum ranges from 24 to 40 
inches. Reaction ranges from medium acid to mildly 
alkaline in the solum and from neutral to moderately 
alkaline in the substratum. 

The ል horizon has value of 2 or 3 and chroma of 0 to 
2. It is dominantly loamy fine sand, but the range 
includes loamy sand. The B horizon has hue of 10YR or 
2.5Y, value of 4 to 6, and chroma of 1 to 3. It is fine 
sand, sand, loamy sand, or loamy fine sand. In some 
pedons it has thin lenses of sandy loam. The C horizon 
has hue of 10YR, 2.5Y, or 5Y, value of 4 to 6, and 
chroma of 1 to 4. It is sand, fine sand, or loamy sand. It 
has a pebble content of ዐ to 3 percent. 


Guelph Series 


The Guelph series consists of well drained or 
moderately well drained, moderately permeable soils on 
moraines and till plains. These soils formed in loamy 
glacial till. Slope ranges from ዐ to 18 percent. 

Guelph soils are similar to Marlette soils and are 
commonly adjacent to Boyer, Londo, Tappan, and 
Wixom soils. Marlette soils have a solum that is thicker 
than that of the Guelph soils. Boyer soils are coarser 
textured than the Guelph soils. They are in positions on 
the landscape similar to those of the Guelph soils. Londo 
soils are somewhat poorly drained. Tappan soils are 
poorly drained. Wixom soils are somewhat poorly drained 
and are coarser textured in the upper part than the 
Guelph soils. Londo, Tappan, and Wixom soils are in the 
lower positions on the landscape. 

Typical pedon of Guelph loam, in an area of Guelph- 
Londo loams, 0 to 6 percent slopes, 300 feet south and 
1,120 feet east of the northwest corner of sec. 29, T. 14 
N., R. 11 E. 


Ap 一 0 to 8 inches; dark grayish brown (10YR 4/2) loam, 
light brownish gray (10YR 6/2) dry; weak medium 
granular structure; friable; mildly alkaline; abrupt 
smooth boundary. 

8/ጅ--6 to 12 inches; dark brown (7.5YR 4/4) loam (B); 
weak medium subangular blocky structure; firm; 
brown (10YR 5/3) coatings of |ዕቋጠ (E), more than 2 
millimeters thick, on vertical faces of peds; weak 
fine and medium granular structure; friable; thin dark 
brown (7.5YR 3/4) clay films on faces of most peds; 
mildly alkaline; clear irregular boundary. 

Bt—12 to 23 inches; dark brown (7.5YR 4/4) loam; weak 
medium subangular blocky structure; firm; dark 
brown (7.5YR 3/4) clay films on faces of most peds; 
mildly alkaline; abrupt wavy boundary. 

C—23 to 60 inches; yellowish brown (10YR 5/4) loam; 
massive; firm; strong effervescence; moderately 
alkaline. 
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The solum ranges from 12 to 25 inches in thickness. ዘ 
is slightly acid to mildly alkaline. The content of pebbles 
ranges from 3 to 10 percent in the solum. 

The Ap horizon has value of 3 or 4 and chroma of 2 or 
3. It is dominantly loam, but the range includes sandy 
loam. Some pedons have an E horizon, which is 1 to 3 
inches thick. The E horizon and the E part of B/E 
horizon have value of 5 or 6 and chroma of 2 or 3. The 
Bt horizon has hue of 10YR or 7.5YH, value of 4 or 5, 
and chroma of 3 to 6. It is clay loam, loam, or silty clay 
loam. The C horizon has hue of 10YR or 7.5YR, value of 
5 or 6, and chroma of 3 or 4. It is loam or clay loam. The 
content of pebbles and cobbles in this horizon is 2 to 5 
percent. 


Houghton Series 


The Houghton series consists of very poorly drained 
soils in bogs on outwash plains and moraines. These 
soils formed in organic deposits 51 or more inches thick. 
Permeability ranges from moderately slow to moderately 
rapid. Slope is 0 to 2 percent. 

Houghton soils are similar to Adrian, Edwards, and 
Palms soils and are commonly adjacent to those soils 
and to Granby, Marlette, and Wolcott soils. Adrian soils 
formed in organic material 16 to 50 inches deep over 
sandy deposits. Edwards soils formed in organic material 
16 to 50 inches deep over marl. Palms soils formed in 
organic material 16 to 50 inches deep over loamy 
deposits. Granby soils are sandy throughout, and 
Wolcott soils are loamy throughout. These two soils are 
in landscape positions similar to those of the Houghton 
soils. Marlette soils are well drained, are loamy 
throughout, and are in the higher positions on the 
landscape. 

Typical pedon of Houghton muck, 396 feet east and 
100 feet north of the southwest corner of sec. 34, T. 10 
N., R. 7 E. 


Oa1—0 to 16 inches; black (N 2/0), broken face, 
rubbed, and pressed, sapric material; about 8 
percent fiber before rubbing and 4 percent after; 
herbaceous fibers; moderate medium granular 
structure; very friable; about 5 percent mineral 
material; many fine roots; neutral; abrupt wavy 
boundary. 

Oa2—16 to 32 inches; black (N 2/0), broken face, 
rubbed, and pressed, sapric material; about 10 
percent fiber before rubbing and 5 percent after; 
woody fibers; weak medium subangular blocky 
structure; very friable; about 5 percent mineral 
material; few fine roots; neutral; abrupt wavy 
boundary. 

Oa3—32 to 50 inches; black (N 2/0), broken face, 
rubbed, and pressed, sapric material; about 15 
percent fiber before rubbing and 7 percent after; 
herbaceous fibers; weak medium subangular blocky 
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structure; very friable; about 7 percent mineral 
material; slightly acid; abrupt wavy boundary. 

Oa4—50 to 60 inches; black (N 2/0), broken face, 
rubbed, and pressed, sapric material; about 10 
percent fiber before rubbing and 4 percent after; 
herbaceous fibers; weak medium subangular blocky 
structure; very friable; about 10 percent mineral 
material; neutral. 


The organic material is 51 or more inches thick. It is 
primarily herbaceous, but in many pedons it has woody 
fragments throughout. It ranges from medium acid to 
mildly alkaline. 

The surface tier has hue of 10YR or 7.5YR or is 
neutral in hue. It has value of 2 or 3 and chroma of 0 to 
3. It is dominantly sapric material, but the range includes 
hemic material. The subsurface bottom tiers have hue of 
10YR, 7.5 YR, or 5۷۴ or are neutral in hue. They have 
value of 2 or 3 and chroma of ዐ to 3. They are 
dominantly sapric material. 


Landes Series 


The Landes series consists of moderately well 
drained, rapidly permeable soils on flood plains. These 
soils formed in loamy and sandy alluvial deposits. Slope 
ranges from 0 to 3 percent. 

Landes soils are commonly adjacent to Chelsea, 
Cohoctah, Pipestone, Wasepi, and Wixom soils. Chelsea 
soils are somewhat excessively drained and are in the 
higher positions on the landscape. They are coarser 
textured than the Landes soils. Cohoctah soils are very 
poorly drained and are in the lower positions on the 
flood plains. Pipestone soils are somewhat poorly 
drained and are coarser textured than the Landes soils. 
Wasepi and Wixom soils are somewhat poorly drained. 
Pipestone, Wasepi, and Wixom soils are in the slightly 
higher positions on the landscape. 

Typical pedon of Landes fine sandy loam, 0 to 3 
percent slopes, 400 feet south and 1,750 feet east of 
the northwest corner of sec. 35, T. 12 N., R. 8 E. 


A1—0 to 3 inches; dark brown (10YR 3/3) fine sandy 
loam, brown (10YR 4/3) dry; moderate fine and 
medium granular structure; very friable; neutral; clear 
wavy boundary. 

ል2--3 to 12 inches; dark brown (10YR 3/3) fine sandy 
loam; moderate coarse subangular blocky structure 
parting to moderate fine and medium subangular 
blocky; friable; neutral; abrupt wavy boundary. 

Bw1—12 to 20 inches; dark yellowish brown (10 YR 3/4) 
loam; few medium faint dark brown (10YR 3/3) 
organic stains; weak medium angular blocky 
structure; friable; neutral; clear wavy boundary. 

Bw2—20 to 28 inches; dark yellowish brown (10 YR 3/4) 
loam; few fine faint dark brown (10YR 3/3) organic 
stains and yellowish brown (10YR 5/4) mottles; 
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weak medium angular blocky structure; friable; 
neutral; clear wavy boundary. 

B/C—28 to 38 inches; dark yellowish brown (10YR 3/4) 
fine sandy loam (B) and light olive brown (2.5Y 5/4) 
fine sandy loam (C); common medium distinct very 
dark gray (10YR 3/1) and few medium distinct 
yellowish brown (10YR 5/6) mottles; massive; very 
friable; neutral; abrupt wavy boundary. 

C1—38 to 52 inches; light olive brown (2.5Y 5/4) fine 
sandy loam; common medium prominent very dark 
gray (10YR 3/1) and few medium distinct yellowish 
brown (10YR 5/6) mottles; massive; very friable; 
neutral; abrupt wavy boundary. 

C2—52 to 60 inches; dark yellowish brown (10YR 4/4) 
loamy fine sand; few fine faint yellowish brown 
(10YR 5/6) and distinct very dark gray (10YR 3/1) 
mottles; massive; very friable; neutral. 


The solum ranges from 25 to 40 inches in thickness. It 
is slightly acid or neutral. 

The A horizon has value and chroma of 2 or 3. It is 
dominantly fine sandy loam, but the range includes loam 
and sandy loam. The B horizon has value and chroma of 
3 or 4. It is sandy loam, fine sandy loam, or loam. The C 
horizon has hue of 10YR or 2.5Y, value of 4 or 5, and 
chroma of 3 to 5. It is very fine sandy loam, fine sandy 
loam, sandy loam, or loamy fine sand. Organic-enriched 
layers and thin layers of loamy sand, silt loam, and loam 
are in some pedons. 


Latty Series 


The Latty series consists of very poorly drained soils 
on lake plains. These soils formed in clayey and silty 
lacustrine sediments. Permeability is slow in the upper 
part of the pedon and very slow in the lower part. Slope 
is O to 2 percent. 

Latty soils are commonly adjacent to Fulton, Rapson, 
and Wixom soils. The adjacent soils are in the higher 
positions on the landscape. Fulton soils are somewhat 
poorly drained. Rapson and Wixom soils have sandy 
material over loamy material. 

Typical pedon of Latty silty clay loam, 140 feet south 
and 1,670 feet east of the northwest corner of sec. 35, 
T. 11 N., R. 11 E. 


Ap—0 to 10 inches; dark grayish brown (2.5Y 4/2) silty 
clay loam, light brownish gray (2.5Y 6/2) dry; weak 
medium angular blocky structure; firm; slightly acid; 
abrupt smooth boundary. 

Bg1—10 to 15 inches; grayish brown (10YR 5/2) silty 
clay; few medium prominent dark grayish brown 
(2.5Y 4/2) and many medium prominent dark 
yellowish brown (10YR 4/6) mottles; weak coarse 
prismatic structure parting to weak medium angular 
blocky; very firm; neutral; abrupt wavy boundary. 

Bg2—15 to 30 inches; gray (10YR 5/1) silty clay; many 
medium distinct yellowish brown (10YR 5/4) mottles; 
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weak coarse prismatic structure parting to weak 
medium angular blocky; very firm; neutral; abrupt 
wavy boundary. 

Cg1—30 to 36 inches; grayish brown (2.5Y 5/2) silty clay 
loam; many coarse prominent dark yellowish brown 
(10YR 4/6) mottles; massive; very firm; slight 
effervescence; neutral; abrupt wavy boundary. 

092-36 to 54 inches; grayish brown (2.5Y 5/2) silty clay 
loam; many coarse prominent yellowish brown 
(10YR 5/6) mottles; massive; very firm; slight 
effervescence; neutral; abrupt wavy boundary. 

Cg3—54 to 60 inches; gray (5Y 5/1) laminated silty clay 
loam and silty clay; many coarse prominent 
yellowish brown (10YR 5/6) mottles; massive; very 
firm; slight effervescence; neutral. 


The solum is 30 to 43 inches thick. The A horizon has 
hue of 10YR or 2.5Y and chroma of 1 or 2. It is 
dominantly silty clay loam, but the range includes silty 
clay. This horizon is slightly acid or neutral. The B 
horizon has hue of 10YR or 2.5Y, value of 5 or 6, and 
chroma of 1 or 2. It is silty clay or silty clay loam. It is 
slightly acid or neutral. The C horizon has hue of 10YR, 
2.5Y, or 5Y, value of 5 or 6, and chroma of 1 or 2. It is 
silty clay to silt loam. It is neutral or mildly alkaline. 


Lenawee Variant 


The Lenawee Variant consists of very poorly drained, 
slowly permeable or moderately slowly permeable soils 
on lake plains and in lakebeds. These soils formed in 
loamy, silty, and clayey lacustrine material. Slope is 0 to 
2 percent. 

Lenawee Variant soils are commonly adjacent to 
Olentangy, Tappan, and Thomas soils. The adjacent 
Soils have less calcium than the Lenawee Variant. They 
are in the slightly higher positions on the landscape. 
Olentangy soils have layers of coprogenous earth and 
are very poorly drained. Thomas soils also are very 
poorly drained. 

Typical pedon of Lenawee Variant silty clay loam, in 
an area of Tappan-Lenawee Variant complex, 1,084 feet 
south and 372 feet east of northwest corner of sec. 21, 
T. 13 N., R. 7 E. 


Ap—0 to 10 inches; very dark gray (10YR 3/1) silty clay 
loam, gray (10YR 6/1) dry; weak fine granular 
Structure; friable; few fine white (10YR 8/1) shell 
fragments; about 62 percent calcium carbonate; 
violent effervescence; moderately alkaline; abrupt 
smooth boundary. 

Cg1—10 to 16 inches; light gray (10YR 6/ 1) clay loam; 
weak fine angular blocky structure; friable; many fine 
white (10YR 8/1) shell fragments; violent 
effervescence; about 64 percent calcium carbonate; 
moderately alkaline; abrupt wavy boundary. 
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Cg2—16 to 21 inches; grayish brown (10YR 5/2) silty 
clay loam; few fine faint yellowish brown (10YR 5/4) 
mottles; very weak fine angular blocky structure; 
friable; few very fine pores; some thin dark grayish 
brown (10YR 4/2) coatings in vertical cracks; about 
35 percent calcium carbonate; violent 
effervescence; moderately alkaline; abrupt wavy 
boundary. 

Cg3—21 to 25 inches; dark grayish brown (10YR 4/2) 
silty clay; massive; firm; few thin prominent light gray 
(10YR 7/2) lime coatings; violent effervescence; 
moderately alkaline; abrupt wavy boundary. 

Cg4—25 to 52 inches; dark grayish brown (10YR 4/2) 
silty clay; many medium prominent dark yellowish 
brown (10YR 3/6) mottles; massive; firm; many fine 
prominent light gray (10YR 7/2) lime streaks; about 
35 percent calcium carbonate; violent 
effervescence; moderately alkaline; abrupt wavy 
boundary. 

2C—52 to 60 inches; brown (10YR 5/3) loam; few fine 
faint dark brown (10YR 4/3) mottles; massive; firm; 
about 2 percent pebbles; about 36 percent calcium 
carbonate; violent effervescence; moderately 
alkaline. 


The Ap horizon is 6 to 11 inches thick. The upper part 
of the pedon has few to many shell fragments. The 
solum is mildly alkaline or moderately alkaline. The 
content of pebbles is ዐ to 2 percent in the upper part of 
the pedon and 2 to 9 percent in the lower part. 

- The A horizon has value of 3 or 4 and chroma of 1 or 
2. It is dominantly silty clay loam, but the range includes 
clay loam and silt loam. The Cg1 horizon has value of 5 
to 7 and chroma of 1 or 2. It is silty clay loam, clay loam, 
or silt loam. The lower part of the C horizon has hue of 
10YR, 2.5Y, or 5Y, value of 4 to 6, and chroma of 1 to 3. 
it is stratified silty clay, silty clay loam, or silt foam. The 
2C horizon has value of 4 or 5 and chroma of 2 to 4. It is 
loam or clay loam. 


Londo Series 


The Londo series consists of somewhat poorly drained 
soils on lake plains, till plains, and moraines. These soils 
- formed in loamy material. Permeability is moderate or or 
moderately slow. Slope ranges from 0 to 3 percent. 

Londo soils are commonly adjacent to Avoca, Guelph, 
and Tappan soils. Avoca soils are coarser textured in the 
upper part than the Londo soils. They are in landscape 
positions similar to those of the Londo soils. Guelph soils 
are well drained and moderately well drained and are in 
the higher positions on the landscape. Tappan soils are 
poorly drained, are calcareous, and have a surface layer 
that is thicker and darker than that of the Londo soils. 
They are in the lower positions on the landscape. 

Typical pedon of Londo loam, 0 to 3 percent slopes, 
500 feet east and 470 feet south of the northwest corner 
of sec. 35, T. 11 N,R. 7 E. 


Soil Survey 


Ap 一 0 to 10 inches; dark grayish brown (10YR 4/2) 
loam, light brownish gray (10YR 6/2) dry; weak fine 
granular structure; friable; neutral; abrupt smooth 
boundary. 

B/E—10 to 14 inches; dark yellowish brown (10YR 4/4) 
loam (Bt); few fine faint dark grayish brown (10YR 
4/2) mottles; weak fine and medium subangular 
blocky structure; friable; thin discontinuous dark 
grayish brown (10YR 4/2) clay films; 15 percent or 
more grayish brown (10YR 5/2) thick coatings of 
sandy loam (E) on faces of peds and lining vertical 
cracks and tubular pores; weak fine subangular 
blocky structure; very friable; neutral; abrupt irregular 
boundary. 

Bt—14 to 20 inches; dark yellowish brown (10YR 4/4) 
clay loam; common fine faint very dark grayish 
brown (10YR 3/2) mottles; weak fine angular blocky 
structure; firm; thin dark grayish brown (10YR 4/2) 
clay films on faces of most peds; neutral; clear 
irregular boundary. 

C1—20 to 40 inches; dark yellowish brown (10YR 4/4) 
loam; many medium faint dark grayish brown (10YR 
4/2) mottles; weak coarse angular blocky structure; 
friable; few light gray (10YR 7/2) calcium carbonate 
streaks and nodules; mildly alkaline; slight 
effervescence; clear irregular boundary. 

C2—40 to 60 inches; brown (10YR 5/3) loam; few 
medium prominent gray (N 6/0) mottles; massive; 
friable; few light gray (10YR 7/2) calcium carbonate 
streaks; moderately alkaline; strong effervescence. 


The solum ranges from 12 to 25 inches in thickness. [ 
is slightly acid to mildly alkaline. The content of pebbles 
and cobbles ranges from 0 to 10 percent throughout the 
pedon. 

The Ap horizon has value of 3 or 4 and chroma of 1 or 
2. It is dominantly loam, but the range includes sandy 
loam. The E part of the B/E horizon has value of 5 to 6 
and chroma of 2 or 3. It is loam or sandy loam. The Bt 
part of the B/E horizon and the Bt horizon have hue of 
10YR or 7.5YR, value of 3 to 5, and chroma of 3 or 4. 
They are |ዐ8ጠ or clay loam. The C horizon also is loam 
or clay loam. It has chroma of 3 or 4. 


Marlette Series 


The Marlette series consists of well drained, 
moderately slowly permeable soils on moraines. These 
soils formed in loamy material. Slope ranges from 2 to 
35 percent. 

Marlette soils are similar to Guelph soils and are 
commonly adjacent to Capac, Metea, and Spinks soils. 
Guelph soils have a solum that is thinner than that of the 
Marlette soils. Capac soils are somewhat poorly drained 
and are in the lower positions on the landscape. Metea 
soils are coarser textured in the upper part than the 
Marlette soils. Spinks soils are coarser textured 
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throughout than the Marlette soils. Metea and Spinks 
soils are in landscape positions similar to those of the 
Marlette soils. 

Typical pedon of Mariette sandy loam, in an area of 
Marlette-Capac complex, 0 to 6 percent slopes, 50 feet 
north and 1,213 feet west of the southeast corner of 
sec. 22, T. 10 N., R. B E. 


Ap 一 0 to 8 inches; dark grayish brown (10YR 4/2) sandy 
loam, light brownish gray (10YR 6/2) dry; weak fine 
and medium granular structure; friable; neutral; 
abrupt smooth boundary. 

B/E—8 to 20 inches; yellowish brown (10YR 5/4) loam 
(Bt); grayish brown (10YR 5/2) coatings of sandy 
loam (E), 2 or more millimeters thick, on faces of 
peds; weak fine and medium angular blocky 
structure; friable; thin discontinuous brown (10YR 
4/3) clay films; neutral; abrupt irregular boundary. 

811---20 to 28 inches; dark brown (10YR 4/3) clay loam; 
moderate medium angular blocky structure; firm; thin 
discontinuous dark brown (10YR 3/3) clay films on 
faces of peds; neutral; abrupt irregular boundary. 

Bt2—28 to 31 inches; brown (10YR 5/3) loam; weak 
medium and coarse angular blocky structure; friable; 
dark brown (10YR 3/3) coatings; mildly alkaline; 
abrupt irregular boundary. 

C— 31 to 60 inches; yellowish brown (10YR 5/4) loam; 
massive; firm; strong effervescence; mildly alkaline. 


The thickness of the solum ranges from 25 to 40 
inches and corresponds to the depth to free carbonates. 
Reaction is neutral to mildly alkaline in the solum. The 
content of pebbles ranges from 2 to 10 percent 
throughout the pedon. 

The Ap horizon has value of 3 or 4 and chroma of 1 to 
3. It is dominantly sandy loam, but the range includes 
fine sandy loam and loam. Some pedons have an E 
horizon. The E horizon and the E part of the B/E horizon 
have value of 5 or 6 and chroma of 2 or 3. They are 
sandy loam or loam. The B horizon and the B part of the 
B/E horizon have value of 3 to 5 and chroma of 3 or 4. 
They are loam or clay loam. The C horizon also is loam 
or clay loam. It has hue of 10YR or 7.5YR, value of 5 or 
6, and chroma of.3 or 4. 


Metamora Series 


The Metamora series consists of somewhat poorly 
drained soils on till plains and low moraines. These soils 
formed in loamy outwash deposits and in the underlying 
loamy glacial till. Permeability is moderately rapid in the 
upper part of the pedon and moderately slow in the 
lower part. Slope ranges from ዐ to 4 percent. 

Metamora soils are similar to Capac and Shebeon 
soils and are commonly adjacent to Belleville, Corunna, 
Londo, and Wixom soils. Capac, Londo, and Shebeon 
soils are finer textured in the upper part than the 
Metamora soils. Shebeon soils have a substratum of 
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dense loamy till. Belleville soils are poorly drained and 
are coarser textured in the upper part than the 
Metamora soils. Corunna soils are poorly drained. 
Belleville and Corunna soils are in the lower positions on 
the landscape. Wixom soils are coarser textured in the 
upper part than the Metamora soils. Wixom and Londo 
Soils are in landscape positions similar to those of the 
Metamora soils. 

Typical pedon of Metamora sandy loam, 0 to 4 
percent slopes, 1,230 feet east and 750 feet north of the 
center of sec. 10, T. 13 N., R. 9 E. 


ልይ--0 to 10 inches; very dark grayish brown (10YR 3/2) 
sandy loam, grayish brown (10YR 5/2) dry; weak 
medium granular structure; friable; neutral; abrupt 
smooth boundary. 

E—10 to 20 inches; yellowish brown (10YR 5/4) sandy 
loam; common fine faint brownish yellow (10YR 6/6) 
mottles; weak fine subangular blocky structure; 
friable; neutral; abrupt wavy boundary. 

2Bt—20 to 28 inches; dark yellowish brown (10YR 4/6) 
loam; common medium distinct dark grayish brown 
(10 YR 4/2) and dark brown (7.5YR 4/4) mottles; 
weak medium prismatic structure parting to 
moderate medium angular blocky; friable; common 
thin grayish brown (10YR 5/2) clay films on faces of 
peds; neutral; abrupt irregular boundary. 

2C—28 to 60 inches; yellowish brown (10YR 5/4) loam; 
common medium distinct gray (10YR 6/1) and light 
brown (7.5YR 6/4) mottles; massive; firm; mildly 
alkaline. 


The solum ranges from 18 to 30 inches in thickness. It 
is slightly acid or neutral. The content of pebbles ranges 
from 0 to 10 percent in the solum. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. It is dominantly sandy loam, but the range includes 
loamy sand and fine sandy loam. The E horizon has 
value of 5 or 6 and chroma of 2 to 4. It is sandy loam, 
fine sandy loam, or loamy fine sand. The 2Bt horizon has 
value of 4 to 6 and chroma of 2 to 6. It is loam, clay 
loam, or silty clay loam. The 2C horizon also is loam, 
clay loam, or silty clay loam. It has hue of 10YR or 2.5Y, 
value of 5 or 6, and chroma of 2 to 4. 


Metea Series 


The Metea series consists of well drained soils on till 
plains and moraines. These soils formed in sandy and 
loamy deposits. Permeability is rapid in the upper part of 
the pedon and moderate in the lower part. Slope ranges 
from 1 to 6 percent. 

Metea soils are similar to Boyer and Perrin soils and 
are commonly adjacent to Chelsea, Marlette, and Wixom 
soils. Except for Wixom soils, all of these soils are in 
landscape positions similar to those of the Metea soils. 
Boyer and Perrin soils are finer textured in the upper part 
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than the Metea soils and coarser textured in the lower 
part. Perrin soils are moderately well drained. Chelsea 
soils are coarser textured in the lower part than the 
Metea soils, and Marlette soils are finer textured in the 
upper part. Wixom soils are somewhat poorly drained 
and are in the lower landscape positions. 

Typical pedon of Metea loamy fine sand, 1 to 6 
percent slopes, 788 feet south and 145 feet east of the 
northwest corner of sec. 25, T. 10 N., R. 7 E. 


Ap 一 0 to 12 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, light brownish gray (10YR 6/2) dry; 
weak fine granular structure; very friable; neutral; 
abrupt smooth boundary. 

E—12 to 32 inches; dark yellowish brown (10YR 4/4) 
loamy fine sand; very weak fine subangular blocky 
structure; very friable; slightly acid; abrupt irregular 
boundary. 

Bt1—32 to 37 inches; yellowish brown (10YR 5/4) fire 
sandy loam; very weak fine and medium subangular 
blocky structure; friable; slightly acid; abrupt irregular 
boundary. 

2Bt2—37 to 43 inches; dark yellowish brown (10YR 4/4) 
sandy clay loam; few thin dark brown (10YR 4/3) 
clay films on faces of peds; weak fine and medium 
subangular blocky structure; friable; thin brown 
(10YR 5/3) coatings of fine sandy loam in the upper 
2 inches; neutral; abrupt irregular boundary. 

2C1—43 to 57 inches; brown (10YR 5/3) loam; common 
medium faint dark yellowish brown (10YR 4/6) 
mottles; weak coarse subangular blocky structure; 
firm; strong effervescence; moderately alkaline; 
abrupt irregular boundary. 

202-57 10 60 inches; brown (10YR 5/3) loam; few 
medium faint dark yellowish brown (10YR 4/4) 
mottles; massive; firm; common thin gray (10YR 
6/1) lime coatings; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 36 to 50 
inches and the depth to the 2Bt horizon from 20 to 39 
inches. The sandy part of the solum is medium acid to 
neutral. The content of pebbles ranges from 3 to 10 
percent in the solum. 

The A1 or Ap horizon has value of 3 or 4 and chroma 
of 2 or 3. It is dominantly loamy fine sand, but the range 
includes loamy sand, sand, and fine sand. Some pedons 
have an E horizon. This horizon has hue of 10YR or 
7.5YR and value and chroma of 4 to 6. It is loamy fine 
sand, loamy sand, fine sand, or sand. The Bt1 horizon 
has hue of 10YR or 7.5 YR, value of 4 or 5, and chroma 
of 3 to 6. It is fine sandy loam or sandy loam. The 2Bt 
horizon has hue of 10YR or 7.5YR, value of 4 or 5, and 
chroma of 3 or 4. It is sandy clay loam or clay loam. The 
2C horizon has chroma of 3 to 6. It is loam, clay loam, or 
silt loam. It is mildly alkaline or moderately alkaline. 
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Olentangy Series 


The Olentangy series consists of very poorly drained 
soils on lake plains. These soils formed in organic and 
silty sediments over lacustrine material or.glacial till. 
Permeability is moderate in the coprogenous earth and 
slow in the lower part of the pedon. Slope is 0 to 2 
percent. 

Olentangy soils are similar to Thomas soils and are 
commonly adjacent to Tappan soils. Thomas soils are 
calcareous and have organic material less than 16 
inches deep over loamy material. Tappan soils are 
poorly drained and are calcareous loam in the upper 
part. They are in landscape positions similar to those of 
the Olentangy soils or are in slightly higher areas. 

Typical pedon of Olentangy mucky silt loam, 1,940 
feet west and 550 feet south of the northeast corner of 
sec. 30, T. 13 N., R. 7 E. 


Ap 一 0 to 10 inches; black (10YR 2/1), broken face, 
mucky silt loam (coprogenous earth), very dark 
brown (10YR 2/2) rubbed; moderate medium 
granular structure; friable; neutral; abrupt smooth 
boundary. 

C1—10 to 22 inches; dark brown (7.5YR 3/2) mucky silt 
loam (coprogenous earth) few thin layers of black (N 
2/0) organic material; moderate fine and medium 
platy structure; firm; neutral; abrupt smooth 
boundary. 

02-22 to 25 inches; dark gray (5Y 4/1) silt loam; 
common medium distinct light gray (BY 6/1) and few 
fine prominent olive brown (2.5Y 4/4) mottles; weak 
medium angular blocky structure; very firm; neutral; 
abrupt smooth boundary. 

C3—25 to 33 inches; grayish brown (2.5Y 5/2) silt loam; 
common fine prominent strong brown (7.5YR 5/6) 
mottles; massive; very firm; strong effervescence; 
mildly alkaline; abrupt irregular boundary. 

C4—33 to 45 inches; light olive brown (2.5Y 5/4) silt 
loam; common fine distinct olive (BY 5/3) and few 
fine prominent strong brown (7.5YR 5/6) mottles; 
massive; very firm; strong effervescence; mildly 
alkaline; abrupt irregular boundary. 

C5—45 to 60 inches; olive (5Y 5/3) silt loam; common 
fine distinct light olive brown (2.5Y 5/4) and few fine 
prominent strong brown (7.5YR 5/6) mottles; 
massive; firm; violent effervescence; moderately 
alkaline. 


The thickness of the coprogenous earth ranges from 
20 to 24 inches. Reaction is slightly acid to mildly 
alkaline in the coprogenous earth and mildly alkaline or 
moderately alkaline in the lower part of the C horizon. 

The Ap horizon has hue of 10YR or 7.5YR or is 
neutral in hue. It has value of 2 or 3 and chroma of ዐ to 
2. It is dominantly mucky silt loam, but range includes 
muck. The C1 horizon has hue of 10YR or 7.5YR or is 
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neutral in hue. It has value of 2 to 4 and chroma of O to 
2. It is silt loam or mucky silt loam. The lower part of the 
C horizon has hue of 10YR, 2.5Y, or 5Y, value of 4 to 6, 
and chroma of to 4. It is silt loam, loam, or silty clay 
loam. 


Ottokee Series 


The Ottokee series consists of moderately well 
drained, rapidly permeable soils on old beach ridges and 
outwash plains. These soils formed in sandy deposits. 
Slope ranges from 0 to 6 percent. 

These soils have a mollic surface layer, which is not 
definitive for the Ottokee series. This difference, 
however, does not alter the usefulness or behavior of 
the soils. 

Ottokee soils are similar to Chelsea and Thetford soils 
and are commonly adjacent to Chelsea, Spinks, and 
Thetford soils. Chelsea soils are somewhat excessively 
drained. Spinks soils are well drained, and Thetford soils 
are somewhat poorly drained. Spinks and Thetford soils 
have lamellae that total more than 6 inches thick. 

Typical pedon of Ottokee loamy fine sand, ዐ to 6 
percent slopes, 2,475 feet north and 990 feet east of the 
southwest corner of sec. 12, T. 10 N., R. 7 E. 


Ap 一 0 to 8 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, dark brown (10YR 4/3) dry; weak 
fine granular structure; very friable; slightly acid; 
abrupt smooth boundary. 

A—8 to 16 inches; dark brown (7.5YR 3/2) loamy fine 
sand, brown (10YR 5/3) dry; weak fine granular 
Structure; very friable; neutral; abrupt wavy 
boundary. 

E&Bt1—16 to 24 inches; yellowish brown (10YR 5/4) 
fine sand (E); single grain; loose; dark yellowish 
brown (10YR 4/4) loamy fine sand lamellae (B), 1/8 
to 1/4 inch thick, 1 inch total thickness; few fine 
distinct yellowish brown (10YR 5/8) mottles; weak 
thin and medium platy structure; very friable; neutral; 
abrupt wavy boundary. 

E&Bt2—24 to 40 inches; yellowish brown (10YR 5/4) 
fine sand (E); few medium, faint grayish brown (10YR 
5/2) mottles; single grain; loose; dark yellowish 
brown (10YR 4/4) loamy fine sand lamellae (B), 1/8 
to 1/4 inch thick, 2 inches total thickness; weak thin 
and medium platy structure; friable; neutral; abrupt 
wavy boundary. 

E&Bt3—40 to 60 inches; yellowish brown (10YR 5/4) 
fine sand (E); few fine faint brown (10YR 5/3) 
mottles; single graìn; loose; dark brown (7.5YR 4/4) 
loamy fine sand lamellae (B), 1/8 to 1/4 inch thick, 
2 inches total thickness; weak medium and thick 
platy structure; friable; neutral. 


The solum ranges from 40 to more than 60 inches in 
thickness. It is medium acid to neutral. The content of 
pebbles ranges from 0 to 5 percent in the solum. 
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The Ap horizon has value of 3 to 5 and chroma of 2 or 
3. It is dominantly loamy fine sand, but the range 
includes fine sand. The E part of the E&B horizon has 
chroma of 3 or 4. It is fine sand, sand, or loamy fine 
sand. The B part has hue of 10YR or 7.5YR and value of 
3 or 4. It is loamy fine sand or sandy loam. Some 
pedons have a C horizon. This horizon has hue of 10YR 
or 7.5YR, value of 5 or 6, and chroma of 1 to 3. It is fine 
sand or sand. It ranges from neutral to moderately 
alkaline. 


Palms Series 


The Palms series consists of very poorly drained soils 
in bogs on till plains, lake plains, outwash plains, and 
moraines. These soils formed in well decomposed 
organic material 16 to 50 inches deep over mineral 
material. Permeability is moderately slow to moderately 
rapid in the organic material and moderate or moderately 
slow in the mineral material. Slope is less than 1 
percent. 

Palms soils are similar to Adrian and Houghton soils 
and are commonly adjacent to Adrian, Edwards, and 
Houghton soils. Adrian soils formed in organic deposits 
16 to 50 inches deep over sandy material. Edwards soils 
formed in organic deposits 16 to 50 inches deep over 
marl. They are in landscape positions similar to those of 
the Palms soils. Houghton soils formed in organic 
deposits 51 or more inches thick. 

Typical pedon of Palms muck, 1,576 feet west and 
125 feet north of the center of sec. 15, T. 11 N., A. 11 E. 


Op 一 0 to 11 inches; black (N 2/0), broken face and 
rubbed, sapric material; about 3 percent fiber, less 
than 3 percent rubbed; moderate fine granular 
structure; friable; about 5 percent mineral material; 
medium acid; abrupt smooth boundary. 

Oa1—11 to 19 inches; black (N 2/0), broken face and 
rubbed, sapric material; about 5 percent fiber, less 
than 5 percent rubbed; herbaceous fibers; massive; 
friable; about 3 percent mineral material; slightly 
acid; abrupt wavy boundary. 

022-19 to 25 inches; very dark brown (10YR 2/2), 
broken face and rubbed, sapric material; common 
medium prominent reddish brown (5YR 4/3) mottles; 
massive; friable; about 40 percent mineral material; 
Slightly acid; abrupt wavy boundary. 

0901-25 to 31 inches; dark grayish brown (2.5Y 4/2) 
loamy sand; common medium faint grayish brown 
(10YR 5/2) mottles; massive; friable; neutral; abrupt 
wavy boundary. 

Cg2—31 to 52 inches; grayish brown (2.5Y 5/2) silt 
loam; common coarse distinct olive brown (2.5Y 
4/4) mottles; massive; firm; neutral; abrupt wavy 
boundary. 

003-52 to 55 inches; dark gray (10YR 4/1) sand; 
common medium faint dark grayish brown (10YR 
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4/2) mottles; single grain; loose; neutral; abrupt 
wavy boundary. 

Cg4—55 to 60 inches; gray (10YR 5/1) silt loam; many 
medium distinct dark yellowish brown (10YR 4/4) 
mottles; massive; firm; neutral. 


The solum ranges from 16 to 50 inches in thickness. It 
is medium acid to mildly alkaline. The content of woody 
fragments ranges from 0 to 15 percent in the organic 
materíal. 

The surface tier has hue of 5YR, 7.5YR, or 10YR or is 
neutral in hue. It has chroma of 0 to 2. The subsurface 
tier has hue of 5YR, 7.5YR, or 10YR or is neutral in hue. 
It has value of 2 to 4 and chroma of 0 to 3. The Cg 
horizon has hue of 10YR or 2.5Y, value of 3 to 6, and 
chroma of 1 or 2. It is dominantly loam, silt loam, clay 
loam, silty clay loam, or sandy loam, but it commonly has 
thin strata of loamy sand or sand. 


Pella Series 


The Pella series consists of poorly drained, moderately 
permeable soils on lake plains. The soils formed in silty 
lacustrine sediments. Slope is 0 to 2 percent. 

Pella soils are similar to Bach, Tappan, and Wolcott 
soils and are commonly adjacent to Sanilac and Wixom 
soils. Bach and Sanilac soils have less clay in the solum 
than the Pella soils, and Tappan and Wolcott soils have 
less silt. Sanilac and Wixom soils are somewhat poorly 
drained and are in the higher positions on the landscape. 
Wixom soils are coarser textured in the upper part than 
the Pella soils. 

Typical pedon of Pella silt loam, 3,200 feet south and 
175 feet west of the northeast corner of sec. 30, T. 11 
N., R. 7 E. 


Ap 一 0 to 12 inches; very dark grayish brown (2.5Y 3/2) 
silt loam, grayish brown (2.5Y 5/2) dry, weak coarse 
granular structure; friable; neutral; abrupt smooth 
boundary. 

Bg1—12 to 20 inches; dark grayish brown (2.5Y 4/2) silt 
loam; common fine distinct dark yellowish brown 
(10YR 4/6) mottles; weak fine angular blocky 
structure; friable; mildly alkaline; abrupt wavy 
boundary. 

Bg2—20 to 32 inches; grayish brown (10YR 5/2) silt 
loam; common fìne distinct yellowish brown (10YR 
5/4) mottles; weak fine and medium angular blocky 
structure; friable; moderately alkaline; abrupt wavy 
boundary. 

C— 32 to 60 inches; yellowish brown (10YR 5/4) silt 
loam; few fine distinct dark yellowish brown (10YR 
4/8) mottles; massive; friable; some thin very dark 
grayish brown (10YR 3/2) coatings; violent 
effervescence; moderately alkaline. 


The solum is 32 to 44 inches thick. It is neutral or 
mildly alkaline. 


Soil Survey 


The Ap horizon has hue of 2.5Y or 10YR, value of 2 or 
3, and chroma of 1 or 2. It is dominantly silt loam, but 
the range includes silty clay loam and loam. The Bg 
horizon has hue of 10YR or 2.5Y, value of 4 or 5, and 
chroma of 1 or 2. It is silt loam or silty clay loam. The C 
horizon has value of 4 to 6 and chroma of 2 to 4. It is silt 
loam or silty clay loam and has varves of silt or clay in 
some pedons. 


Perrin Series 


The Perrin series consists of moderately well drained 
soils on old beach ridges and outwash plains. These 
soils formed in sandy and loamy material. Permeability is 
moderately rapid in the upper part of the pedon and very 
rapid in the lower part. Slope ranges from 0 to 4 percent. 

Perrin soils are similar to Boyer and Metea soils and 
are commonly adjacent to Gilford, Tappan, and Wasepi 
soils. Boyer and Metea soils are well drained. Metea 
Soils are finer textured in the lower part than the Perrin 
soils. Gilford soils are very poorly drained and are in the 
lower positions on the landscape. Tappan soils are 
poorly drained, are finer textured throughout than the 
Perrin soils, and are in the lower positions on the 
fandscape. Wasepi soils are somewhat poorly drained 
and are slightly lower on the landscape than the Perrin 
Soils. 

Typical pedon of Perrin loamy sand, 0 to 4 percent 
slopes, 757 feet east of the center of sec. 3, T. 14 N., R. 
9 E. 


Ap 一 0 to 11 inches; dark grayish brown (10YR 4/2) 
loamy sand, light brownish gray (10YR 6/2) dry; 
weak fine granular structure; very friable; slightly 
acid; abrupt smooth boundary. 

E—11 to 20 inches; yellowish brown (10YR 5/6) loamy 
sand; weak fine subangular blocky structure; very 
friable; neutral; clear wavy boundary. 

Bt—20 to 32 inches; dark brown (7.5YR 4/4) fine sandy 
loam; few fine distinct brown (10YR 5/3) and 
common medium distinct yellowish brown (10YR 
5/4) mottles; weak medium subangular blocky 
structure; friable; neutral; abrupt wavy boundary. 

201-32 to 41 inches; pale brown (10YR 6/3) sand; 
single grain; loose; about 10 percent pebbles; mildly 
alkaline; abrupt smooth boundary. 

2ዕ2--41 to 60 inches; light yellowish brown (10YR 6/4) 
very gravelly sand; single grain; loose; about 38 
percent pebbles; strong effervescence; mildly 
alkaline. 


The solum ranges from 24 to 40 inches in thickness. It 
is slightly acid or neutral. The content of pebbles and 
cobbles ranges from 1 to 25 percent in the solum. 

The Ap horizon has value of 4 or 5 and chroma of 2 or 
3. The E horizon has hue of 10YR or 7.5YR, value of 4 
or 5, and chroma of 4 to 6. The Bt horizon has hue of 
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10YR or 7.5YR, value of 4 or 5, and chroma of 3 to 5. It 
[5 fine sandy loam, sandy loam, gravelly sandy loam, or 
gravelly sandy clay loam. The 2C horizon has value of 5 
or 6 and chroma of 2 to 4. It is sand, very gravelly sand, 
or stratified sand and gravel. 


Pipestone Series 


The Pipestone series consists of somewhat poorly 
drained soils on outwash plains, lake plains, till plains, 
and beach ridges. These soils formed in sandy material. 
Permeability generally is rapid throughout the pedon. ما‎ 
the loamy substratum phase, however, it is rapid in the 
upper part of the pedon and slow or moderately slow in 
the lower part. Slope ranges from 0 to 4 percent. 

Pipestone soils are commonly adjacent to Chelsea, 
Covert, Granby, and Thetford soils. Chelsea soils are 
somewhat excessively drained and have lamellae in the 
subsoil. They are in the higher positions on the 
landscape. Covert soils are moderately well drained and 
are slightly higher on the landscape than the Pipestone 
soils. Granby soils are poorly drained and are in the 
lower positions on the landscape. Thetford soils do not 
have a spodic horizon and have an argillic horizon of 
lamellae. They are in positions on the landscape similar 
to those of the Pipestone soils. 

Typical pedon of Pipestone fine sand, 0 to 4 percent 
slopes, 3,825 feet north and 150 feet east of the 
southwest corner of sec. 33, T. 11 N., R. 7 E. 


Ap 一 0 to 6 inches; black (አ 2/0) fine sand, very dark 
gray (N 3/0) dry; weak fine granular structure; 
friable; strongly acid; abrupt smooth boundary. 

E—6 to 10 inches; grayish brown (10YR 5/2) fine sand; 
common coarse faint dark grayish brown (10YR 4/2) 
mottles; weak fine granular structure; very friable; 
medium acid; abrupt irregular boundary. 

5091-10 to 11 inches; very dark grayish brown (10YR 
3/2) fine sand; common medium faint dark grayish 
brown (10YR 4/2) mottles; weak fine subangular 
blocky structure; very friable; medium acid; abrupt 
irregular boundary. 

Bhs2—11 to 18 inches; dark brown (10YR 3/3) loamy 
sand; common medium distinct dark brown (7.5YR 
3/2) mottles; weak fine subangular blocky structure; 
very friable; slightly acid; abrupt irregular boundary. 

Bs—18 to 45 inches; dark yellowish brown (10YR 4/6) 
fine sand; common medium distinct strong brown 
(7.5YR 5/6) mottles; single grain; loose; slightly acid; 
abrupt wavy boundary. 

C—45 to 60 inches; yellowish brown (10YR 5/4) sand; 
few fine faint yellowish brown (10YR 5/6) mottles; 
single grain; loose; neutral. 


The solum ranges from 20 to 45 inches in thickness. It 
is strongly acid to neutral. The content of pebbles ranges 
from 0 to 10 percent in the solum. 
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The A or Ap horizon has value of 2 to 4 and chroma 
of 0 to 2. It is dominantly fine sand, but the range 
includes loamy fine sand. The E horizon has value of 5 
to 7 and chroma of 1 to 3. Some pedons do not have an 
E horizon. The B horizon has hue of 10YR, 7.5YR, or 
5YR, value of 2 to 5, and chroma of 2 to 6. It is fine 
sand, loamy fine sand, or sand. The content of ortstein 
in this horizon is O to 20 percent. The C horizon has 
value of 5 or 6 and chroma of 2 to 6. It is fine sand or 
sand. It is slightly acid or neutral. It has a pebble content 
of 0 to 10 percent. Some pedons have loam or clay 
loam below a depth of 40 inches. 


Rapson Series 


The Rapson series consists of somewhat poorly 
drained soils on outwash plains and lake plains. These 
Soils formed in sandy material over stratified silty and 
sandy material. Permeability is rapid in the upper part of 
the pedon and moderate in the lower part. Slope ranges 
from 0 to 3 percent. 

Rapson soils are similar to Avoca soils and are 
commonly adjacent to Granby, Ottokee, and Sanilac 
soils. Avoca soils are finer textured in the lower part than 
the Rapson soils, and Granby and Ottokee soils are 
coarser textured. Granby soils are poorly drained and are 
in the lower positions on the landscape. Ottokee soils 
are moderately well drained and are in the slightly higher 
positions on the landscape. Sanilac soils are finer 
textured in the upper part than the Rapson soils. They 
are in landscape positions similar to those of the Rapson 
Soils. 

Typical pedon of Rapson loamy fine sand, 0 to 3 
percent slopes, 330 feet east and 130 feet north of the 
center of sec. 25, T. 11 N., R. 7 E. 


Ap—0 to 12 inches; very dark gray (10YR 3/1) loamy 
fine sand, dark gray (10YR 4/1) dry; very weak fine 
granular structure; very friable; mildly alkaline; abrupt 
smooth boundary. 

E—12 to 15 inches; grayish brown (10YR 5/2) loamy 
fine sand; very weak subangular blocky structure; 
very friable; neutral; abrupt broken boundary. 

Bhs—15 to 20 inches; dark brown (7.5 YR 3/2) loamy 
fine sand; common medium distinct yellowish brown 
(10YR 5/6) mottles; very weak fine subangular 
blocky structure; very friable; few hard chunks of 
ortstein; neutral; abrupt irregular boundary. 

Bs1—20 to 23 inches; yellowish brown (10YR 5/4) 
loamy fine sand; common medium distinct brown 
(7.5YR 4/4) mottles; very weak fine and medium 
subangular blocky structure; very friable; neutral; 
abrupt wavy boundary. 

852-23 to 25 inches; brown (7.5YR 4/4) loamy fine 
sand; weak medium subangular blocky structure; 
very friable; neutral; abrupt wavy boundary. 
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80-25 to 38 inches; dark yellowish brown (10YR 4/4) 
loamy fine sand; weak medium and coarse 
subangular blocky structure; friable; neutral; abrupt 
wavy boundary. 

201-38 to 50 inches; brown (10YR 5/3) stratified silt 
loam and loamy very fine sand; few fine distinct dark 
brown (7.5YR 4/4) mottles; massive; friable; violent 
effervescence; moderately alkaline; abrupt wavy 
boundary. 

2C2—50 to 60 inches; grayish brown (10YR 5/2); 
stratified silt loam and loamy very fine sand; few fine 
distinct light yellowish brown (10YR 6/4) mottles; 
massive; friable; violent effervescence; moderately 
alkaline. 


The solum ranges from 20 to 38 inches in thickness. It 
is medium acid to mildly alkaline. 

The Ap horizon has value of 2 to 4 and chroma of 1 to 
3. It is dominantly loamy fine sand, but the range 
includes fine sand. The E horizon has value of 5 or 6 
and chroma of 2 or 3. It is loamy fine sand or fine sand. 
The B horizon has hue of 7.5YR or 10YR, value of 2 to 
5, and chroma of 2 to 4. It is loamy fine sand or fine 
sand. The 2C horízon has value of 4 to 6 and chroma of 
1 to 4. It is stratified silt loam, silt, loamy very fine sand, 
and fine sand. 


Sanilac Series 


The Sanilac series consists of somewhat poorly 
drained soils on lake plains and deltas. These soils 
formed in calcareous, silty lacustrine sediments. 
Permeability is moderate or moderately slow. Slope 
ranges from 0 to 3 percent. 

Sanilac soils are commonly adjacent to Bach, Londo, 
and Rapson soils. Bach soils are poorly drained and are 
in the lower positions on the landscape. Londo soils are 
finer textured throughout than the Sanilac soils, and 
Rapson soils are coarser textured in the upper part. 
Londo and Rapson soils are in landscape positions 
similar to those of the Sanilac soils. 

Typical pedon of Sanilac silt loam, 0 to 3 percent 
slopes, 230 feet west and 1,700 feet south of the 
northeast corner of sec. 4, T. 14 N., R. 10 E. 


Ap 一 0 to 13 inches; very dark grayish brown (1 ዐሃክ 3/2) 
silt loam, light brownish gray (10YR 6/2) dry; weak 
fine and medium granular structure; friable; many 
fine and medium roots; slight effervescence; mildly 
alkaline; abrupt smooth boundary. 

Bw1—13 to 21 inches; brown (10YR 5/3) silt loam; 
grayish brown (10YR 5/2) coatings on faces of 
peds; few fine faint grayish brown (10YR 5/2) and 
yellowish brown (10YR 5/4) mottles; weak fine and 
medium angular blocky structure parting to very 
weak thin platy; friable; dark grayish brown (10YR 
4/2) silt coatings; few fine roots; slight 
effervescence; mildly alkaline; clear wavy boundary. 


Soil Survey 


Bw2—21 to 35 inches; yellowish brown (10 YR 5/4) silt 
loam; common fine faint brown (10YR 5/3) mottles; 
weak thin and medium platy structure; friable; strong 
effervescence; moderately alkaline; abrupt wavy 
boundary. 

C—35 to 60 inches; brown (10YR 5/3) silt loam; few fine 
distinct gray (10YR 6/1) mottles; massive; friable; 
strong effervescence; moderately alkaline. 


The solum ranges from 10 to 40 inches in thickness. It 
is mildly alkaline or moderately alkaline. 

The Ap horizon has value of 3 or 4 (6 or more dry) 
and chroma of 1 or 2. It is dominantly silt loam, but the 
range includes very fine sandy loam. The Bw horizon has 
hue of 10YR, 2.5Y, or 5Y, value of 4 to 6, and chroma of 
1 to 4. It is silt loam or very fine sandy loam. The C 
horizon has hue of 10YR, 2.5Y, or 5Y, value of 5 or 6, 
and chroma of 1 to 3. It is stratified silt loam, very fine 
sandy loam, loamy very fine sand, and very fine sand. 


Shebeon Series 


The Shebeon series consists of somewhat poorly 
drained soils on lake plains and till plains. These soils 
formed in loamy glacia! till. Permeability is moderate or 
moderately slow in the upper part of the pedon and very 
slow in the lower part. Slope is less than 1 percent. 

Shebeon soils are similar to Capac, Fulton, and 
Metamora soils and are commonly adjacent to Avoca, 
Londo, Sanilac, and Tappan soils. Capac soils have a 
solum that is thicker than that of the Shebeon soils. 
Fulton soils have a clayey substratum. Avoca soils are 
coarser textured in the upper part than the Shebeon 
soils. Londo and Metamora soils do not have compacted 
loamy till. Sanilac soils are calcareous and are coarser 
textured throughout the solum than the Shebeon soils. 
Avoca, Londo, and Sanilac soils are in landscape 
positions similar to those of the Shebeon soils. Tappan 
soils are poorly drained, are calcareous, and are in the 
lower positions on the landscape. 

Typical pedon of Shebeon loam, 0 to 1 percent 
slopes, 300 feet south and 1,100 feet west of the center 
of sec. 16, T. 14 N., R. 10 5. 


Ap—O to 9 inches; very dark grayish brown (10YR 3/2) 
loam, light brownish gray (10YR 6/2) dry; weak fine 
granular structure; friable; about 2 percent fine 
pebbles; mildly alkaline; abrupt smooth boundary. 

Bt—9 to 17 inches; brown (10YR 5/3) clay loam; 
common medium faint dark grayish brown (10YR 
4/2) and few fine faint grayish brown (10YR 5/2) 
mottles; weak fine and medium angular blocky 
structure; friable; many distinct dark grayish brown 
(10YR 4/2) clay films; mildly alkaline; clear wavy 
boundary. 

C1—17 to 48 inches; brown (10YR 5/3) loam; common 
medium distinct yellowish brown (10YR 5/6) and 
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faint grayish brown (10YR 5/2) mottles; weak 
medium and thin platy structure; firm in the upper 
part and very firm below a depth of about 27 inches; 
few thin gray (10YR 5/1) limy crack filings and plate 
coatings; strong effervescence; moderately alkaline; 
gradual wavy boundary. 

C2—48 to 60 inches; brown (10YR 5/3) loam; common 
medium faint yellowish brown (10YR 5/4) mottles; 
weak medium platy structure; very firm; strong 
effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 11 to 26 inches. The depth to the 
very firm, dense loamy till ranges from 24 to 40 inches. 
Reaction is neutral or mildly alkaline in the solum. 

The Ap horizon has value of 3 or 4 and chroma of 2 or 
3. It is dominantly loam, but the range includes sandy 
loam. Some pedons have a BE horizon. The Bt horizon 
has value of 4 or 5 and chroma of 2 to 4. It is clay loam 
or loam. The C horizon also is clay loam or loam. It has 
value of 5 or 6 and chroma of 3 or 4. 


Sloan Series 


The Sloan series consists of very poorly drained soils 
on flood plains. These soils formed in loamy alluvial 
deposits. Permeability is moderate or moderately slow. 
Slope is 0 to 2 percent. 

Sloan soils are commonly adjacent to Cohoctah and 
Tappan soils. Cohoctah soils are coarser textured than 
the Sloan soils. They are in landscape positions similar 
to those of the Sloan soils. Tappan soils decrease 
regularly in organic matter content with increasing depth. 
They are in the slightly higher positions on the 
landscape. 

Typical pedon of Sloan loam, 400 feet east and 450 
feet south of the northwest corner of sec. 8, T. 11 N., R. 
8 E. 


Ap—0 to 14 inches; very dark grayish brown (2.5Y 3/2) 
loam, grayish brown (2.5Y 5/2) dry; weak medium 
granular structure; friable; mildly alkaline; abrupt 
smooth boundary. 

Bg1—14 to 18 inches; dark grayish brown (2.5Y 4/2) 
loam; many fine distinct dark yellowish brown (10YR 
3/4) and gray (10YR 5/1) mottles; weak fine 
subangular blocky structure; friable; mildly alkaline; 
clear irregular boundary, 

Bg2—18 to 26 inches; dark grayish brown (2.5Y 4/2) 
loam; many fine prominent dark yellowish brown 
(10YR 4/6) mottles; common fine prominent black 
(10YR 2/1) organic stains; weak medium and fine 
subangular blocky structure; friable; mildly alkaline; 
clear wavy boundary. 

Bg3—26 to 30 inches; dark grayish brown (10YR 4/2) 
loam; many medium prominent grayish brown (10YR 
5/2) mottles; many medium prominent very dark 
brown (10YR 2/2) organic stains; weak fine and 
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medium subangular blocky structure; friable; mildly 
alkaline; clear wavy boundary. 

C1—30 to 50 inches; olive brown (2.5Y 4/4) fine sandy 
loam; many medium distinct very dark grayish brown 
and dark grayish brown (2.5Y 3/2, 4/2) mottles; 
massive; friable; mildly alkaline; abrupt wavy 
boundary. 

C2—50 to 60 inches; olive brown (2.5Y 4/4) fine sandy 
loam; many medium distinct grayish brown (2.5Y 
5/2) and dark yellowish brown (10YR 3/4) mottles 
and black (10YR 2/1) organic stains; massive; 
friable; mildly alkaline. 


The solum ranges from 20 to 55 inches in thickness. It 
is slightly acid to mildly alkaline. The depth to free 
carbonates ranges from 22 to 60 inches. The content of 
pebbles is 0 to 5 percent in the solum. 

The A horizon has hue of 10YR or 2.5Y or is neutral in 
hue. It has value of 2 or 3 and chroma of 0 to 2. It is 
dominantly loam, but the range includes silt loam. The 8 
horizon has hue of 10YR or 2.5Y or is neutral in hue. It | 
has value of 4 or 5 and chroma of 0 to 2. The C horizon 
has hue of 10YR, 2.5Y, or 5Y, value of 4 or 5, and 
chroma of 1 to 4. It is stratified silty clay loam, clay loam, 
loam, silt loam, and fine sandy loam. The content of 
pebbles in this horizon ranges from 0 to 20 percent. 
Some thin, organic-enriched layers have value of 2 or 3 
and chroma of 0 to 2. 


Spinks Series 


The Spinks series consists of well drained soils on 
moraines, outwash plains, and old beach ridges. These 
soils formed in sandy glacial till or glaciofluvial material. 
Permeability is moderately rapid. Slope ranges from 0 to 
35 percent. : 

Spinks soils are commonly adjacent to Boyer, 
Chelsea, and Marlette soils. The adjacent soils are in 
landscape positions similar to those of the Spinks soils. 
Doyer soils have a subsoil that is finer textured than that 
of the Spinks soils and have a gravelly substratum. 
Chelsea soils are somewhat excessively drained and 
have fewer and thinner lamellae than the Spinks soils. 
Marlette soils are finer textured throughout than the 
Spinks soils. 

Typical pedon of Spinks loamy fine sand, ዐ to 6 
percent slopes, 2,640 feet west and 1,320 feet south of 
the northeast corner of sec. 33, T. 14 N., R. 10 E. 


ል--0 to 7 inches; dark brown (10YR 3/3) loamy fine 
sand, brown (10YR 5/3) dry; weak fine granular 
Structure; very friable; common medium very dark 
grayish brown (10YR 3/2) organic stains; common 
fine roots; strongly acid; abrupt wavy boundary. 

E—7 to 21 inches; brown (10YR 4/3) fine sand; very 
weak fine granular structure easily parting to single 
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grain; loose; few fine roots; medium acid; abrupt 
wavy boundary. 

E&Bt—21 to 60 inches; grayish brown (10YR 5/2) and 
brown (10YR 4/3) fine sand (E); very weak thick 
platy structure parting to single grain; loose; dark 
yellowish brown (10YR 4/4) loamy fine sand 
lamellae (Bt) 0.25 inch to 3.0 inches thick; weak 
thin, medium, and thick platy structure parting to 
weak fine subangular blocky; very friable; few fine 
roots; medium acid and slightly acid. 


The solum ranges from 38 to more than 60 inches in 
thickness. It is strongly acid to neutral. The content of 
pebbles ranges from ዐ to 10 percent. 

The A or Ap horizon has value of 3 or 4 and chroma 
of 2 to 4. It is dominantly loamy fine sand, but the range 
includes loamy sand and fine sand. The E horizon has 
value of 4 to 6 and chroma of 2 or 3. It ìs fine sand, 
sand, or loamy fine sand. The depth to the uppermost 
lamella in the E&Bt horizon ranges from 15 to 36 inches. 
Individual lamellae are 1/8 inch to 5 inches thick and are 
2 to 12 inches apart. They are loamy sand, loamy fine 
sand, fine sandy loam, or sandy loam. Some pedons 
have a C horizon. This horizon has hue of 10YR, value 
of 5 to 7, and chroma of 3 or 4. It is fine sand or loamy 
sand. It is mildly alkaline or moderately alkaline. 


Tappan Series 


The Tappan series consists of poorly drained soils on 
lake plains and till plains. These soils formed in 
calcareous, loamy till. Permeability is moderate or 
moderately slow in the upper part of the pedon and slow 
in the lower part. Slope is 0 to 2 percent. 

Tappan soils are similar to Pella and Wolcott soils and 
are commonly adjacent to Avoca, Essexville, and Londo 
soils. Pella soils have more silt throughout the solum 
than the Tappan soils. Wolcott soils are noncalcareous 
in the upper part. Avoca and Essexville soils are coarser 
textured in the upper part than the Tappan soils. Avoca 
soils are somewhat poorly drained and are in the higher 
positions on the landscape. Essexville soils are in 
landscape positions similar to those of the Tappan soils. 
Londo soils are somewhat poorly drained, are 
noncalcareous in the upper part, and are in the higher 
positions on the landscape. 

Typical pedon of Tappan loam, in an area of Tappan- 
Londo loams, 0 to 2 percent slopes, 1,056 feet west and 
100 feet north of the southeast corner of sec. 17, T. 13 
N., R. 9 E. 


ልፁ--0 to 11 inches; very dark gray (10YR 3/1) loam, 
dark gray (10YR 4/1) dry; weak fine granular 
structure; friable; slight effervescence; neutral; 
abrupt smooth boundary. 

Bg—11 to 19 inches; dark gray (5Y 4/1) loam; common 
medium prominent dark yellowish brown (10YR 4/4) 
mottles; weak fine angular blocky structure; friable; 
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strong effervescence; mildly alkaline; abrupt irregular 
boundary. 

Cg1—19 to 30 inches; dark grayish brown (10YR 4/2) 
loam; common medium distinct dark yellowish brown 
(10YR 4/4) mottles; weak fine angular blocky 
structure; firm; strong effervescence; mildly alkaline; 
abrupt irregular boundary. 

Cg2—30 to 45 inches; grayish brown (10YR 5/2) loam; 
many medium faint gray (10YR 5/1) mottles; weak 
coarse angular blocky structure; firm; strong 
effervescence; mildly alkaline; abrupt irregular 
boundary. 

C—45 to 60 inches; brown (10YR 4/3) loam; many 
medium faint dark grayish brown (10YR 4/2) 
mottles; massive; firm; strong effervescence; mildly 
alkaline. 


The thickness of the solum ranges from 13 to 33 
inches. The content of pebbles and cobbles ranges from 
0 to 5 percent in the solum. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is dominantly loam, but the range includes silt loam 
and sandy loam. The B horizon has hue of 10YR, 2.5Y, 
or 5Y, value of 4 to 6, and chroma of 1 or 2. It is loam, 
silt loam, or clay loam. The C horizon has hue of 10YR 
or 2.5Y, value of 4 or 5, and chroma of 1 to 3. It is loam 
or clay loam. 


Thetford Series 


The Thetford series consists of somewhat poorly 
drained, moderately rapidly permeable soils on outwash 
plains and moraines. These soils formed in sandy glacial 
till or glaciofluvial material. Slope ranges from O to 4 
percent. 

These soils have a mollic surface layer, which is not 
definitive for the Thetford series. This difference, 
however, does not alter the usefulness or behavior of 
the soils. 

Thetford soils are similar to Ottokee soils and are 
commonly adjacent to Granby and Ottokee soils. 
Ottokee soils are moderately well drained and are in the 
slightly higher positions on the landscape. They have 
fewer and thinner lamellae than the Thetford soils. 
Granby soils are poorly drained and are in the lower 
positions on the landscape. 

Typical pedon of Thetford loamy fine sand, O to 4 
percent slopes, 450 feet east and 1,370 feet south of 
the northwest corner of sec. 33, T. 11 N., R. 8 E. 


Ap 一 0 to 12 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, grayish brown (10 YR 5/2) dry; 
weak fine granular structure; very friable; slightly 
acid; abrupt smooth boundary. 

E1—12 to 15 inches; yellowish brown (10YR 5/4) loamy 
fine sand; common fine distinct dark yellowish brown 
(10YR 4/6, 3/6) mottles; weak medium subangular 
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blocky structure parting to single grain; very friable; 
slightly acid; clear wavy boundary. . 

E2—15 to 26 inches; yellowish brown (10YR 5/4) fine 
sand; few fine prominent yellowish brown (10YR 
5/8) mottles; weak medium subangular blocky 
structure parting to single grain; very friable; neutral; 
clear wavy boundary. 

Bt—26 to 30 inches; dark yellowish brown (10YR 4/4) 
loamy fine sand; few fine distinct dark grayish brown 
(10YR 4/2) mottles; weak medium subangular 
blocky structure parting to single grain; very friable; 
neutral; clear wavy boundary. 

E&Bt—30 to 53 inches; yellowish brown (10YR 5/6) fine 
sand (E); few fine distinct grayish brown (10YR 5/2) 
mottles; single grain; loose; dark yellowish brown 
(10YR 4/4) loamy fine sand lamellae (E) 0.25 inch 
to 3.0 inches thick, 9 inches total thickness; very 
weak thick platy structure and single grain; very 
friable; neutral; clear wavy boundary. 

ር--53 to 60 inches; yellowish brown (10YR 5/4) fine 
sand; single grain; loose; violent effervescence; 
mildly alkaline. 


The thickness of the solum ranges from 30 to more 
than 60 inches. Reaction ranges from medium acid to 
neutral in the upper part of the pedon and from slightly 
acid to mildly alkaline in the lower part. The content of 
pebbles is 0 to 4 percent in the solum. 

The A horizon has value of 2 to 4 and chroma of 1 to 
3. It is dominantly loamy fine sand, but the range 
includes fine sand and loamy sand. The E horizon has 
value of 4 to 6 and chroma of 3 or 4. It is fine sand, 
loamy fine sand, or loamy sand. The E part of the E&Bt 
horizon has value of 4 to 6 and chroma of 3 to 6. It is 
fine sand, loamy sand, or loamy fine sand. The Bt 
horizon and the B part of the E&Bt horizon have hue of 
10 YR or 7.5YR, value of 4 or 5, and chroma of 3 or 4. 
They are loamy fine sand, loamy sand, or sandy loam. 
The C horizon has value of 5 or 6 and chroma of 1 to 4. 
It is very fine sand, fine sand, or sand. 


Thomas Series 


The Thomas series consists of very poorly drained 
soils on lake plains. These soils formed in organic 
deposits less than 16 inches thick and in the underlying 
calcareous, loamy, silty, and sandy material. Permeability 
is moderate in the upper part of the pedon and slow or 
moderately slow in the lower part. Slope is 0 to 2 
percent. 

Thomas soils are similar to Olentangy soils and are 
commonly adjacent to Tappan soils. Olentangy soils are 
noncalcareous coprogenous earth in the upper part. 
Tappan soils are poorly drained, have a loamy surface 
layer, and are in the slightly higher positions on the 
landscape. 
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Typical pedon of Thomas muck, 2,330 feet west and 
110 feet north of the southeast corner of sec. 30, T. 14 
N., R. 8 E. 


ዐፁ--0 to 12 inches; black (N 2/0), broken face and 
rubbed, sapric material; weak fine granular structure; 
friable; many fine roots; about 39 percent organic 
matter; neutral; abrupt smooth boundary. 

80--12 to 24 inches; dark gray (10YR 4/1) loam; many 
medium distinct brown (10YR 4/3) mottles; weak 
medium angular blocky structure; firm; few fine 
vertical tubular pores; slight effervescence; mildly 
alkaline; clear wavy boundary. 

Cg—24 to 30 inches; dark grayish brown (10YR 4/2) 
silty clay loam; common medium prominent dark 
yellowish brown (10YR 4/6) mottles; weak fine 
columnar structure parting to very weak medium 
angular blocky; firm; few fine vertical tubular pores; 
slight effervescence; mildly alkaline; abrupt smooth 
boundary. 

01-30 to 36 inches; brown (10YR 5/3) stratified silt 
loam and loamy sand; few fine faint yellowish brown 
(10YR 5/4) mottles; massive; violent effervescence; 
mildly alkaline; abrupt smooth boundary. 

C2—36 to 47 inches; brown (10YR 5/3) silt loam; many 
coarse prominent yellowish brown (10YR 5/8) 
mottles; massive; violent effervescence; mildly 
alkaline; abrupt wavy boundary. 

C3—47 to 60 inches; brown (10YR 5/3) loam; many fine 
faint dark yellowish brown (10YR 4/4) mottles; 
massive; friable; about 3 percent pebbles; violent 
effervescence; mildly alkaline. 


The thickness of the solum ranges from 12 to 24 
inches. The content of pebbles ranges from ዐ to 5 
percent in the solum. 

The O horizon has hue of 10YR or is neutral in hue. It 
has value of 2 or 3 and chroma of 0 to 2. It is dominantly 
muck, but the range includes mucky loam and mucky 
sandy loam. This horizon is neutral to moderately 
alkaline. The B horizon has hue of 10YR or 2.5Y, value 
of 4 or 5, and chroma of 1 or 2. It is dominantly loam, 
clay loam, or silty clay loam, but it has strata of silty clay 
in some pedons. It is mildly alkaline or moderately 
alkaline. The C horizon has value of 4 to 6 and chroma 
of 1 to 4. It is loam, silt loam, silty clay loam, or clay 
loam and has strata of silty clay and loamy sand. 


Tobico Series 


The Tobico series consists of poorly drained, very 
rapidly permeable soils on outwash plains and lake 
plains. These soils formed in calcareous, sandy 
glaciofluvial material. Slope is O to 2 percent. 

These soils have a mollic surface layer, which is not 
definitive for the Tobico series. The difference, however, 
does not alter the usefulness or behavior of the soils. 
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Tobico 8615 are similar to Granby 8615 and are 
commonly adjacent to Bach, Pipestone, and Wasepi 
soils. Granby soils are noncalcareous in the upper part. 
Bach soils are finer textured throughout than the Tobico 
soils. They are in landscape positions similar to those of 
the Tobico soils. Pipestone soils are somewhat poorly 
drained, have a spodic horizon, and are noncalcareous. 
Wasepi soils are somewhat poorly drained, have an 
argillic horizon, and are noncalcareous in the upper part. 
Pipestone and Wasepi soils are in the higher positions 
on the landscape. 

Typical pedon of Tobico loamy fine sand, 1,056 feet 
north and 100 feet west of the southeast corner of sec. 
2, T. 14 N., R. 10 E. 


Ap 一 0 to 12 inches; very dark grayish brown (2.5Y 3/2) 
loamy fine sand, grayish brown (2.5Y 5/2) dry; weak 
fine and medium granular structure; friable; common 
fine white (10YR B/1) shell fragments; few fine 
roots; strong effervescence; mildly alkaline; abrupt 
smooth boundary. 

Cg1—12 to 24 inches; grayish brown (10YR 5/2) 
gravelly sand; very weak fine angular blocky 
structure; very friable and loose; about 20 percent 
pebbles; uncoated sand grains; strong 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

Cg2—24 to 60 inches; dark grayish brown (10YR 4/2) 
sand; single grain; loose; slight effervescence; 
moderately alkaline. 


The content of shell fragments ranges from O to 10 
percent throughout the pedon. The Ap horizon has hue 
of 10YR or 2.5Y, value of 2 or 3, and chroma of 1 or 2. It 
is loamy fine sand, sandy loam, or the mucky analogs of 
these textures. The Cg horízon has hue of 10YR or 2.5Y, 
value of 4 to 6, and chroma of 1 to 3. It is sand, fine 
sand, or gravelly sand. The content of pebbles in this 
horizon ranges from 0 to 25 percent. 


Wasepi Series 


The Wasepi series consists of somewhat poorly 
drained soils on outwash plains and in glacia! 
drainageways. These soils formed in loamy material 
underlain by sandy deposits. Permeability is moderately 
rapid in the upper part of the pedon and very rapid in the 
lower part. Slope ranges from 0 to 3 percent. 

Wasepi 8015 are commonly adjacent to Boyer, Gilford, 
and Perrin soils. Boyer soils are well drained and are in 
the higher positions on the landscape. Gilford soils are 
very poorly drained and are in the lower positions on the 
landscape. Perrin soils are moderately well drained and 
are slightly higher on the landscape than the Wasepi 
Soils. 

Typical pedon of Wasepi sandy loam, 0 to 3 percent 
slopes, 145 feet east and 3,482 feet south of the 
northwest corner of sec. 7, T. 14 N., R. 11 E. 
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Ap 一 0 to 9 inches; very dark gray (10YR 3/1) sandy 
loam, dark gray (10YR 4/1) dry; weak medium 
granular structure; friable; strong effervescence; 
mildly alkaline; abrupt smooth boundary. 

Bt1—9 to 19 inches; yellowish brown (10YR 5/4) sandy 
loam; many medium distinct yellowish brown (10YR 
5/6) and gray (10YR 5/1) mottles; weak medium 
subangular blocky structure; firm; about 5 percent 
pebbles; strong effervescence; moderately alkaline; 
abrupt irregular boundary. 

Bi2—19 to 24 inches; dark grayish brown (10YR 4/2) 
sandy loam; common fine faint grayish brown (10YR 
5/2) mottles; massive; firm; about 10 percent 
pebbles; strong effervescence; moderately alkaline; 
abrupt wavy boundary. 

2C1—24 to 42 inches; grayish brown (10YR 5/2) loamy 
sand; few fine faint yellowish brown (10YR 5/4) 
mottles; single grain; loose; about 15 percent 
pebbles; strong effervescence; moderately alkaline; 
abrupt wavy boundary. 

202-42 to 60 inches; yellowish brown (10YR 5/6) 
coarse sand and very gravelly sand; single grain; 
loose; about 40 percent pebbles; strong 
effervescence; moderately alkaline. 


The solum ranges from 20 to 40 inches in thickness. It 
is medium acid to moderately alkaline. The content of 
pebbles ranges from 3 to 25 percent in the solum and 
from 15 to 45 percent in the 2C horizon. 

The Ap horizon has value of 2 or 3 and chroma of 1 to 
3. It is sandy loam, loamy sand, or the gravelly analogs 
of these textures. The B horizon has hue of 10YR or 
7.5YR, value of 4 or 5, and chroma of 2 to 5. It is loamy 
sand, sandy loam, gravelly sandy loam, or gravelly sandy 
clay loam. The 2C horizon has hue of 10YR or 2.5Y, 
value of 5 to 7, and chroma of 1 to 6. It is gravel, loamy 
sand, gravelly sand, or stratified coarse sand and very 
gravelly sand. 


Wixom Series 


The Wixom series consists of somewhat poorly 
drained soils on lake plains, till plains, and outwash 
plains. These soils formed in sandy, silty, and loamy 
material. Permeability is rapid in the upper part of the 
pedon and moderately slow in the lower part. Slope 
ranges from 0 to 4 percent. 

Wixom soils are commonly adjacent to Belleville, 
Pipestone, and Wolcott soils. Belleville soils are poorly 
drained and are in the lower positions on the landscape. 
They do not have a spodic horizon. Pipestone soils do 
not have an argillic horizon or loamy material within a 
depth of 40 inches. They are in positions on the 
landscape similar to those of the Wixom soils. Wolcott 
soils are very poorly drained, do not have a spodic 
horizon, and are finer textured in the upper part than the 
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Wixom soils. They are in the lower positions on the 
landscape. 

Typical pedon of Wixom loamy fine sand, 0 to 4 
percent slopes, 788 feet south and 150 feet east of the 
northwest corner of sec. 13, T. 10 N., R. 7 E. 


Ap—0 to 9 inches; very dark brown (10YR 2/2) loamy 
fine sand, dark grayish brown (10YR 4/2) dry; weak 
medium granular structure; very friable; medium 
acid; abrupt smooth boundary. 

Bs1—9 to 15 inches; dark brown (10YR 3/3) loamy fine 
sand; weak medium subangular blocky structure; 
very friable; slightly acid; abrupt wavy boundary. 

Bs2—15 to 20 inches; dark yellowish brown (10YR 4/4) 
fine sand; very weak medium subangular blocky 
structure; very friable; slightly acid; clear wavy 
boundary. 

E—20 to 23 inches; brown (10YR 5/3) fine sand; few 
fine faint dark yellowish brown (10YR 4/4) mottles; 
weak thick platy structure parting to weak medium 
subangular blocky; very friable; neutral; abrupt wavy 
boundary. 

Bt1—23 to 28 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak coarse subangular blocky 
structure; friable; neutral; abrupt smooth boundary. 

2Bt2—28 to 32 inches; grayish brown (10YR 5/2) silty 
clay loam; few fine faint yellowish brown (10YR 5/4) 
mottles; weak thick platy structure parting to weak 
medium angular blocky; friable; neutral; abrupt 
smooth boundary. 

201-32 to 47 inches; gray (10YR 5/1) silt loam; 
common fine faint grayish brown and brown (10YR 
5/2, 5/3) mottles; massive; friable; strong 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

202-47 to 60 inches; yellowish brown (10YR 5/4) silt 
loam; many medium distinct gray (10YR 5/1) 
mottles; massive; friable; strong effervescence; 
moderately alkaline. 


The solum ranges from 24 to 45 inches in thickness. 
The sandy part of the solum is 20 to 40 inches thick. 
Reaction is medium acid to neutral in the solum and 
mildly alkaline or moderately alkaline in the substratum. 
The content of pebbles ranges from ዐ to 5 percent in the 
solum. 

The Ap horizon has hue of 10YR or 7.5YR, value of 2 
to 4, and chroma of 1 to 3. It is dominantly loamy fine 
sand, but the range includes loamy sand and fine sand. 
Some pedons have an E horizon directly below the A 
horizon. This E horizon has hue of 10YR or 7.5YR, value 
of 5 to 7, and chroma of 1 or 2. The Bs horizon has hue 
of 10YR, 7.5YR, or 5YR and value and chroma of 2 to 6. 
It is loamy fine sand or fine sand. The E horizon below 
the Bs horizon has hue of 10YR or 7.5YR, value of 5 or 
6, and chroma of 2 to 4. It is fine sand, sand, loamy 
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sand, or loamy fine sand. Some pedons do not have a 
Bt horizon in the lower part of the sandy material. The 
2Bt horizon has value of 4 or 5 and chroma of 2 to 4. It 
is loam, clay loam, silty clay loam, or sandy clay loam. 
The 2C horizon has value of 4 or 5 and chroma of 1 to 
4. ዘ is loam, silt loam, clay loam, or silty clay ۰ 


Wolcott Series 


The Wolcott series consists of very poorly drained, 
moderately permeable soils on moraines and till plains. 
These soils formed in loamy till. Slope is 0 to 2 percent. 

Wolcott soils are similar to Corunna, Gilford, Pella, and 
Tappan soils and are commonly adjacent to Capac, 
Marlette, and Metamora soils. Corunna soils are poorly 
drained and are coarser textured in the upper part than 
the Wolcott soils. Gilford soils are coarser textured 
throughout the solum than the Wolcott soils. Pella soils 
have more silt throughout the solum than [ከፀ Wolcott 
soils. Tappan soils are poorly drained and calcareous in 
the upper part. Capac, Marlette, and Metamora soils are 
in the higher positions on the landscape. Capac soils are 
somewhat poorly drained. Marlette soils are well drained. 
Metamora soils are somewhat poorly drained and are 
coarser textured in the upper part than the Wolcott soils. 

Typical pedon of Wolcott loam, 1,200 feet west and 
200 feet north of southeast corner of sec. 23, T. 13 N., 
R. 11 E. 


Ap 一 0 to 11 inches; very dark gray (10YR 3/1) loam, 
gray (10YR 5/1) dry; weak fine to coarse granular 
structure; friable; slightly acid; abrupt smooth 
boundary. 

Bg1—11 to 22 inches; olive gray (5Y 4/2) loam; 
common fine prominent dark yellowish brown (10YR 
3/6) mottles; weak fine angular blocky structure; 
friable; neutral; clear wavy boundary. 

Bg2—22 to 32 inches; dark grayish brown (2.5Y 4/2) 
loam; many fine prominent strong brown (7.5YR 
4/6) mottles; weak fine and medium angular blocky 
structure; friable; neutral; gradual wavy boundary. 

C—32 to 60 inches; brown (10YR 4/3) loam; many 
medium distinct gray (10YR 5/1) and yellowish 
brown (10YR 5/6) mottles; massive; firm; slight 
effervescence; moderately alkaline. 


The solum ranges from 30 to 48 inches in thickness. It 
is slightly acid or neutral. The content of pebbles ranges 
from O to 10 percent in the solum. 

The Ap horizon has value of 2 or 3 and chroma of ዐ or 
1. It is dominantly loam, but the range includes clay 
loam. The Bg horizon has hue of 10YR, 2.5۷, or 5Y, 
value of 4 or 5, and chroma of 1 or 2. It is loam or clay 
loam. The C horizon has hue of 10YR, 2.5Y, or 5Y, value 
of 4 or 5, and chroma of 2 to 4. It ranges from neutral to 
moderately alkaline. 


Formation of the Soils 
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This section relates the five major factors of soil 
formation to the soils in Tuscola County and explains the 
processes of soil formation. 


Factors of Soil Formation 


Soil forms through the interaction of five major 
factors—the physical, chemical and mineralogical 
compositions of the parent material; the climate under 
which the soil materia! has accumulated and existed 
since accumulation; the plant and animal life on and in 
the soil; the relief, or lay of the land; and the length of 
time that the processes of soil formation have acted on 
the parent material (4). 

Climate and plant and animal life are the active forces 
of soil formation. They slowly change the parent material 
into a natural body of soil that has genetically related 
layers, called horizons. The effects of climate and plant 
and animal life are conditioned by relief. The nature of 
the parent material affects the kind of soil profile that 
forms. In extreme cases, it determines the soil profile 
almost entirely. Finally, time is needed for changing the 
parent material into a soil. Some time is always needed 
for the differentiation of soil horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soils that few generalizations can 
be made regarding the effect of any one factor unless 
conditions are specified for the other four. 


Parent Material 


Parent material is the unconsolidated mass in which a 
soil forms. It determines the limits of the chemical and 
mineralogical composition of the soil. The parent 
materials of the soils in Tuscola County were deposited 
by glaciers or by glacial meltwater. Some of these 
materials were reworked and redeposited by the 
subsequent actions of water and wind. The last glacier 
covered the county about 6,000 to 12,000 years ago. 
Although the parent materials are of common glacial 
origin, their properties vary greatly, sometimes within 
small areas, depending on how the materials were 
deposited. The dominant parent materials in Tuscola 
County were deposited as glacial till, outwash, lacustrine 
material, alluvium, and organic material. 

Glacial til! was deposited directly by glaciers with a 
minimum of water action. It is a mixture of particles of 
different sizes. The small pebbles in glacial till have 


sharp corners, indicating that they have not been worn 
by water. The glacial till in Tuscola County is calcareous 
sandy loam, loam, or clay loam. Londo soils are an 
example of soils that formed in glacial till. They typically 
are medium textured and have a weakly developed 
structure. 

Outwash material was deposited by running water from 
melting glaciers. The size of the particles varies 
according to the speed of the stream that carried the 
material. When the water slowed down; the coarser 
particles were deposited. The finer particles, such as 
very fine sand, silt, and clay, were carried by slowly 
moving water. Outwash deposits generally occur as 
layers of particles of similar size, such as loamy sand, 
sand, gravel, and other coarse particles. Boyer soils are 
an example of soils that formed in outwash deposits. 

Lacustrine material was deposited from still, or 
ponded, glacial meltwater. Because the coarser 
fragments dropped out of moving water as outwash, only 
the finer particles, such as very fine sand, silt, and clay, 
remained to settle out in still water. In Tuscola County 
the soils formed in lacustrine deposits are typically 
medium textured. Bach and Sanilac soils are examples. 

Alluvium is material recently deposited by floodwater 
from streams. This material varies in texture, depending 
on the speed of the water from which it was deposited. 
Cohoctah soils are an example of soils that formed in 
alluvium. 

Organic material occurs as deposits of plant remains. 
After the glaciers withdrew from the area, water was left 
standing in depressions in the outwash plains, flood 
plains, moraines, and till plains. The plant remains of the 
grasses and sedges growing around the edges of these 
lakes did not decompose quickly. This plant residue 
became part of the organic accumulation. The lakes 
were eventually filled with organic material and 
developed into areas of muck. Houghton soils formed in 
organic material. 


Plant and Animal Life 


Green plants are the principal organisms that have 
influenced soil formation in Tuscola County. Bacteria, 
fungi, earthworms, and human activities also have been 
important. The chief contribution of plant and animal life 
is the addition of organic matter and nitrogen to the soil. 
The kind of organic material in the soil depends on the 
kinds of plants that grew on the soil. The remains of 
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these plants accumulated on the surface, decayed, and 
eventually became organic matter. The roots of the 
plants provided channels for the downward movement of 
water through the soil and added organic matter as they 
decayed. Bacteria in the soil help to break down the 
organic matter into plant nutrients. 

The native vegetation in Tuscola County was mainly 
deciduous trees. Differences in natural soil drainage and 
variations in parent material affected the composition of 
the forest species. The well drained and moderately well 
drained upland soils, such as Guelph, Marlette, and 
Boyer soils, were covered mainly by sugar maple. 
Chelsea soils were covered by scrub oak and white pine. 
The wet soils were covered mainly by red maple, elm, 
and ash. Examples are Corunna and Wolcott soils, which 
contain a considerable amount of organic matter. 


Cllmate 


Climate determines the kind of plant and animal life on 
and in the soil and the amount of water available for 
weathering minerals and transporting soil material. 
Through its influence on soil temperature, climate also 
determines the rate of chemical reaction in the soil. 

The climate in Tuscola County is cool and humid. It is 
presumably similar to that under which the soils formed. 
The soils in Tuscola County differ from soils that formed 
under a dry, warm climate and from those that formed 
under a hot, moist climate. The climate is generally 
uniform throughout the county, although its effect is 
modified locally by the proximity to Saginaw Bay. Only 
minor differences among the soils in the county are the 
result of differences in climate. 


Rellef 


Relief has markedly affected the soils in Tuscola 
County through its effect on natural drainage, runoff, 
erosion, plant cover, and soil temperature. The slope of 
the soils ranges from 0 to 35 percent. Runoff is most 
rapid on the steeper slopes. In low areas water is 
temporarily ponded. 

The soils in the county range from somewhat 
excessively drained on the sandy ridgetops to very 
poorly drained in the depressions. Through its effect on 
soil aeration, drainage determines the color of the soil. 
Water and air move freely through well drained soils and 
slowly through very poorly drained soils. In Chelsea and 
other soils that are well drained and well aerated, the 
iron and aluminum compounds that give most soils their 
color are brightly colored and oxidized. Tobico and other 
soils that are poorly aerated and poorly drained are dull 
gray and mottled. The Chelsea and Tobico soils formed 
in similar kinds of parent material. 


Time 


Generally, a long time is needed for the development 
of distinct horizons. Differences in the length of time that 
the parent materials have been in place are commonly 
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reflected in the degree of profile development. Some 
soils form rapidly. Others form slowly. 

The soils in Tuscola County range from young to 
mature. The glacial deposits in which many of the soils 
formed have been exposed to the soil-forming factors 
long enough for the development of distinct horizons. 
The soils that formed in recent alluvial sediment, 
however, have not been in place long enough for distinct 
horizons to develop. Cohoctah and Sloan soils are 
examples of these young soils. Wolcott soils show the 
effect of a longer time period on the leaching of lime in’ 
the profile. 


Processes of Soil Formation 


The processes responsible for the development of the 
soil horizons in the unconsolidated parent material are 
referred to as soil genesis. The physical, chemical, and 
biological properties of the various soil horizons are 
referred to as soil morphology. 

Several processes were involved in the development 
of horizons in the soils of Tuscola County. These are the 
accumulation of organic matter, the leaching of lime 
(calcium carbonate) and other bases, the reduction and 
transfer of iron, and the formation and translocation of 
silicate clay minerals. In most of the soils, more than one 
of these processes have been active in the development 
of horizons. 

As organic matter accumulates at the surface, an A 
horizon forms. This horizon is mixed into a plow layer, or 
Ap horizon, if the soil is plowed. In the soils of Tuscola 
County, the surface layer ranges from high to low in 
organic matter content. Tobico soils are an example of 
soils that have a high organic matter content in the 
surface layer. Chelsea soils are an example of soils that 
have a low organic matter content. 

The leaching of carbonates and other bases has 
occurred in most of the soils. The leaching of bases 
generally precedes the translocation of silicate clay 
minerals. Many of the soils are slightly leached or 
moderately leached. For example, Wolcott soils are 
leached of carbonates to a depth of about 29 inches, 
and Tappan soils still have some carbonates at the 
surface. The difference in the depth of leaching is a 
result of variations in the content of carbonates in the 
parent material and the length of time available for 
weathering. 

Gleying, or the reduction and transfer of iron, is 
evident in somewhat poorly drained, poorly drained, and 
very poorly drained soils. A gray color in the subsoil 
indicates the reduction and loss of iron. Tappan soils are 
an example of gleyed soils. 

The translocation of clay minerals contributes to 
horizon development in many medium textured soils. An 
eluviated, or leached, E horizon is lower in content of 
clay and lighter in color than the illuviated B horizon. The 
B horizon typically has an accumulation of clay, or clay 
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films, in pores and on the faces of peds. Soils at this 
stage of formation were probably Ieached of carbonates 
and soluable salts to a considerable extent before the 
translocation of silicate clay took place. Guelph soils are 
an example. 

In some sandy soils iron, aluminum, and humus have 
moved from the surface layer and subsurface layer to 
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the B horizon. As a result, the B horizon in these soils is 
dark brown or strong brown. Avoca, Covert, and 
Pipestone soils are examples. In the sandy Chelsea, 
Ottokee, Perrin, and Thetford soils, some iron, aluminum, 
and humus has moved from the surface layer to the Bw 
or E horizon. As a result, the Bw or E horizon is 
yellowish brown. 
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Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, biocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern and 
defined and delineated as a single map unit. 

Avallable water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
Soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


Inches 


Very low...... 
Low.......... 
Moderate. 
High......... 


Basal till. Compact glacial till deposited beneath the ice. 

Base saturation. The degree to which material having 
cation exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation 
exchange capacity. 

815690۷۲۱۰۰ Two sequences of soil horizons, each of 
which consists of an illuvial horizon and the 
overlying eluvial horizons. 

Blowout. A shallow depression from which all or most of 
the soil material has been removed by wind. A 
blowout has a flat or irregular floor formed by a 
resistant layer or by an accumulation of pebbles or 
cobbles. In some blowouts the water table is 
exposed. 


Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is 
synonymous with base-exchange capacity, but is 
more precise in meaning. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that shatter or loosen hard 
compacted layers to a depth below normal plow 
depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Climax vegetation. The stabilized plant community on a 
particular site. The plant cover reproduces itself and 
does not change so long as the environment 
remains the same. 

Coarse fragments. || round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15 to 38 centimeters (6 to 15 inches) long. 

Coarse textured soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 
centimeters) in diameter. 
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Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a-complex slope is difficult. 

Complex, soll. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Conservation tlllage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic. —When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled crops 
or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
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regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Diversion (or diverslon terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage 61888 (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained. —Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. ልዘ are free of 
the mottling related to wetness. 

Well drained. —Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained. —Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly below 
the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained. —Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a slowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination 
of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
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during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 
results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so siowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly 
continuous, they can have moderate or high slope 
gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy 
material in dunes or to loess in blankets on the 
surface. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Esker (geology). A narrow, winding ridge of stratified 
gravelly and sandy drift deposited by a stream 
flowing in a tunnel beneath a glacier. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil is not a source of gravel or sand for 
construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable 
according to botanical origin. Peat has the lowest 
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bulk density and the highest water content at 
saturation of all organic soil material. 

Fleld moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soll. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial drift (geology). Pulverized and other rock 
material transported by glacial ice and then 
deposited. Also the sorted and unsorted material 
deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial ۰ 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by 
glaciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes mainly by glacial meltwater. Many 
deposits are interbedded or laminated. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other elements 
in the profile and in gray colors and mottles. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.6 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.6 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 
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Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Hemic soil material (mucky peat). Organic soil material 
intermediate in degree of decomposition between 
the less decomposed fibric and the more 
decomposed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an uppercase letter represents the major 
horizons. Numbers or lowercase letters that follow 
represent subdivisions of the major horizons. The 
major horizons are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, any plowed or disturbed surface layer. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an O, A, or E 
horizon. The B horizon is in part a layer of transition 
from the overlying horizon to the underlying C 
horizon. The B horizon also has distinctive 
characteristics, such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; (2) 
granular, prismatic, or blocky structure; (3) redder or 
browner colors than those in the A horizon; or (4) a 
combination of these. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the overlying horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, an Arabic numeral, commonly a 2, 
precedes the letter C. 

Cr horizon.—Sott, consolidated bedrock beneath the 
501. 

A layer.—Hard, consolidated bedrock beneath the 
soil. The bedrock commonly underlies a C horizon 
but can be directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
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slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. in group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

llluviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Impervious soil. A soil through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water all the time. 

infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate at which water 
can infiltrate into a soil under a given set of 
conditions. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. Therefore, 
intake rate for design purposes is not a constant but 
is a variable depending on the net irrigation 
application. The rate of water intake in inches per 
hour is expressed as follows: 


Less በዓና very low 
EVO Dod aos eR oats low 
0.4 to 0.75..... ... moderately low 
A O moderate 
1.25 to 1.75... . moderately high 
3:75:10:2:5.. 5 ا‎ irre یم مشش‎ high 
More than 2.5... very high 


Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 
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Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Kame (geology). An irregular, short ridge or hill of 
stratified glacial drift. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Miscellaneous area. An area that has little or no natural 
Soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, and fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some types 
are terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biologica! properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
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aeration and impeded drainage. Descriptive terms 
are as follows: abundance—/ew, common, and 
many, size—fine, medium, and coarse; and 
contrast—/aint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed 
organic soil material. (See Sapric soil material.) 
Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 

For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrlent, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under excess 
moisture. (See Fibric soil material). 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil." 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
Square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


Very siow........... ٗة صئ صص"ضف0‎ 570 less than 0.06 inch 
Slow... . 0.06 to 0.2 inch 


Moderately slow... FT 0.2 to 0.6 inch 
Moderate................ .0.6 inch to 2.0 inches 
Moderately مت‎ ..... 2.0 to 6.0 inches 
Rapid.... ›››6.0 to 20 inches 
Very rapid... size 598 more than 20 inches 
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Phase, soll. ል subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tabtes). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Ponding. Standing water on soils in closed depressions. 
Unless the soils are artificially drained, the water can 
be removed only by percolation or 
evapotranspiration. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Poor filter (in tables). Because of rapid permeability the 
soil may not adequately filter effluent from a waste 
disposal system. 

Pressurized sewage disposal system. A system of 
evenly distributing secondary effluent from a holding 
tank to a stone-filled filter bed. The effluent is 
distributed under low pressure through small- 
diameter subsurface pipes that have small, evenly 
spaced holes. 

Productivity, soll. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soll. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid... below 4.5 
Very strongly acid. ... 4.5 to 5.0 
Strongly acid..... .5.1 to 5.5 
Medium acid. 5.6 to 6.0 
Stightly acid.. .6.1 to 6.5 
Neutral................ eese nennen sere 6.6 to 7.3 
Mildly alkaline....... vme. 7.4 to 7.8 
Moderately alkaline.. .7.9 to 8.4 
Strongly alkaline......................... سم‎ 8.5 to 9.0 


Very strongly alkaline.............................. .1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 
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Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 
Root zone. The part of the soil that can be penetrated 

by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Sequum. A sequence consisting of an illuvial horizon 
and the overlying eluvial horizon. (See Eluviation.) 

Series, soll. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the substratum. All the soils of a 
series have horizons that are similar in composition, 
thickness, and arrangement. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silica. A combination of silicon and oxygen. The mineral 
form is called quartz. 

Slit. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Similar soils. Soils that share limits of diagnostic criteria, 
behave and perform in a similar manner, and have 
similar conservation needs or management 
requirements for the major land uses in the survey 
area. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
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multipled by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are reguired to ensure satisfactory 
performance of the soil for a specific use. 

Slow refili (in tables). The slow filling of ponds, resulting 
from restricted permeability in the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soll separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes of 
separates recognized in the United States are as 


follows: 
Millime- 
ters 

Very coarse sand... 2.0 to 1.0 
Coarse A Pa Heika 1.0 to 0.5 
Medium sand... .›› 0,5 to 0.25 
Fine sand......... ..0.25 to 0.10 
Very ۱6 99۹9 ۹٧۰٧٧٧٢١٢١۸۸۸٤٠ 0.10 to 5 
Sil وی‎ tisa نہ ها رش ایی ٹر رو و‎ 0.05 to 0.002 
(er less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principa! forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), b/ocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Subsoll. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Breaking up a compact subsoil by pulling a 
special chisel through the soil. 
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Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, or 
EB) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
about 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the “plow layer,” or the 
"Ap horizon." 

Surface soil. The A, E, AB, and EB horizons. It includes 
all subdivisions of these horizons. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Terminal moraine. A belt of thick glacial drift that 
generally marks the termination of important giacial 
advances. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soll. The relative proportions of sand, silt, and 

clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, /oamy sand, sandy loam, loam, 
Silt loam, silt, sandy clay loam, clay loam, silly clay 
/oam, sandy clay, silty clay, and c/ay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," “fine,” or "very 
fine." 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till plain. An extensive flat to undulating-area underlain 
by glacial till. 

Tilth, soll. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Trace elements. Chemical elements, for example, zinc, 
cobalt, manganese, copper, and iron, are in soils in 
extremely small amounts. They are essential to plant 
growth. 

Unstable fill (in tables). Risk of caving or sloughing on 
banks of fill material. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Valley fill. In glaciated regions, material deposited in 
stream valleys by glacial meltwater. In nonglaciated 
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regions, alluvium deposited by heavily loaded 
streams. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 

Varve. A sedimentary layer of a lamina or sequence of 
laminae deposited in a body of still water within a 
year. Specifically, a thin pair of graded 
glaciolacustrine layers seasonally deposited, usually 
by meltwater streams, in glacial lake or other body 
of still water in front of a glacier. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 


earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of coarse 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically sunflower) wilts so much 
that it does not recover when placed in a humid, 
dark chamber. 


Tables 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Recorded in the period 1951-80 at Caro, Michigan] 


Precipitation 


Temperature 


| 
| 
' 
1 
1 


Average 
number of|Average 


days with|snowfall 
or more 


0.10 inchj 


More 
than-- 


Less 
than-- 


Average 


| 
| Average 
number of 


4 
1 
Minimum | 
| 
1 
| 


temperature|temperature 
lower 


years in 
lO will have-- 


Maximum 


i 
፥ 
Average! 
daily | 


daily 
| minimum 


daily 


maximum 


4 

t 
Average {Average 

! 


January---- 


February--- 


March------ 
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April------ 


May-------- 


It can be calculated by adding the 


dividing the sum by 2, and subtracting the temperature below which 
(50 degrees F). 


* እ growing degree day is a unit of heat available for plant growth. 


maximum and minimum daily temperatures, 


growth is minimal for the principal crops in the area 
** Trace. 
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TABLE 2.--PRECIPITATION 


[Recorded in the period 1951-80 at Sebewaing, 


Michigan] 
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TABLE 3.--FREEZE DATES IN SPRING AND FALL 
[Recorded in the period 1930-79 at Caro, Michigan] 


| 
| Temperature 
| 
一 一 
Probability 1 249 م‎ ! 28" F i 329 م‎ 
| or lower | or lower | or lower 
1 H | 
Last freezing | | | 
temperature | | | 
in spring: ! [ | 
| | | 
1 year in 10 | | | 
later than-- | May 10 | May 22 i June 6 
| 1 
2 years in 10 | | i 
later than-- | May 3 | May 17 ! June 1 
1 ] 1 
5 years in 30 | | | 
later than-- | Apr. 3 | May 7 | May 22 
| 1 1 
First freezing | | ! 
temperature | | | 
in fall: | | i 
| | | 
1 year in 10 ! ۱ | 
earlier than-- | Oct. 5 | Sept. 21 | Sept. 1 
| i | 
2yearsin 10 ! | | 
earlier than-- | Oct. 11 | Sept. 28 | Sept. 15 
1 1 
5 years tn 10 | | | 
earlier than-- | Oct。 24 | Oct. 9 | Sept. 24 


TABLE 4.--GROWING SEASON 


Daily minimum temperature 
during growing season 


| 
1 
1 
| 
4 
i 
Probability | Higher | Higher | Higher 

| than | than ۱ than 
4 
| 24°F | 29F | 326 م‎ 
| ays [ ays ! ys 
፡ | 1 

9 years in 10 1 ፲56 | 131 | 101 
[i [ ፡ 

8 years in 10 | 166 | 138 | 109 
4 | 4 

5 years in 10 | 184 | 153 ! 124 
t i i 

2 years in 10 | 202 | 168 | 139 
4 1 1 

lyearin 10 | 211 | 176 | 147 
! 1 1 

1 
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TABLE 5.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


| 
Soil name Acres ¡Percent 


1 
| 
| 
3እ ¡Shebeon loam, O to 1 percent slopes--------------------------- -- - መመ መመመመመመመመመመመመመ-- ! 4,740 | 0.9 
4B iCovert sand, 0 to 6 percent slopes-------------------- T------————----------------- | 5,669 | 1.1 
6A ¡Tappan-Avoca complex, 0 to 3 percent slopes-------- ------ رر‎ ma a ma ma ma ma a m ربچ‎ mam m | 16,641 | 3,3 
8A iTappan-Londo loams, O to 2 percent 51068 “መመ መ= =መመመመመ መመመ መመ መመመ ወመ man ወ መመመ ሠ=መመመመ==መመ= | 87,388 | 16,7 
108 {Pipestone fine sand, O to 4 percent slopes----------------------------------------- | 19,473 | 3.7 
11۳  jMetamora sandy loam, O to 4 percent slopes------------- rm a a ma a 7,285 | 1.4 
12 {Corunna sandy loam------------------------- مر رش شر سس‎ Sm | 8,949 | 1.7 
13A  |Wixom-Belleville loamy fine sands, 0 to 3 percent slopes------- وموم‎ | 9,473 | 1.8 
14A |Avoca loamy fine sand, 0 to 3 percent slopes----------- o تت كد‎ a a m m a سیت‎ | 7,306 | 1.4 
18 ¡Essexville loamy fine sand------------------------- መ -- = -=-- چس‎ | 8,825 | 1.7 
19A  ¡Wasepi sandy loam, O to 3 percent slopes------------------------------------------- | 6,919 | 1.3 
208 ¡Guelph-Londo 10885, O to 6 percent slopes--------------------------- sens... | 29,096 | 6 
206 ¡Guelph loan, 6 to 12 percent slopes------------------------------ T--------- 8,130 1 1.6 
2002 jGuelph loam, 12 to 18 percent slopes, eroded-----------------------.-----. 372 | 1 
218 {Wixom loamy fine sand, O to 4 percent slopes------------------------ መመመመመመመመመመመመ-፡ 9,534 | 1.8 
25A {Londo loam, O to 3 percent slopes-------------------------------- em 29,124 | 5.6 
26B {Perrin loamy sand, O to 4 percent slopes-------- مه‎ MC 7,435 | 1.4 
278 ¡Boyer sandy loam, 0 to 6 percent slopes----- mens sense nc 16,749 | 3.2 
270 Boyer sandy loam, 6 to 12 percent slopes---------------------------- መመመ 2,070 | 0.4 
288  |Marlette-Capac complex, 0 to 6 percent slopes 18,544 | 3.5 
28C | 13 ,986 | 27 
28D | 3,942 | 0.8 
28E {Marlette sandy loam, 18 to 35 percent slopes----------------------------- መመመመመመመመ 1,383 | 0.3 
29B iMetea loamy fine sand, 1 to 6 percent slopes 2,820 | 0.5 
30B {Spinks loamy fine sand, 0 to 6 percent slopes 6,498 | 1.2 
30C | 2,541 | 0.5 
309 | 1,431 | 0.3 
30፻ ! 1,145 | 0.2 
328 | 4,794 | 0.9 
3. | 16,793 | 3.2 
35 Wolcott loam----------- 10,469 | 2.0 
36 {Tappan loam--- 47,756 | 9.1 
37 Adrian muck----------------------------- 1,518 | 3 
38 ITobico loamy fine sand 2,645 | 0.5 
39B ¡Ottokee loamy fine sand, O to 6 percent slopes-------- 12,700 1 2.4 
408 Chelsea fine sand, O to 6 percent slopes-------------------- 3,352 | 0,6 
40C [Chelsea fine sand, 6 to 12 percent slopes---------~----------------------~----~------- 2,161 | 0.4 
42 iGilford sandy loam--------------- cc - 8,928 [ 1.7 
45 {Houghton muck------------------ -=ሠ==መመመ መመመ ወመ መመመ መመመ ወው መመ መመመ መመመ መመመ መ መመመ መ መመመ = 7,192 1 1.4 
52A ¡Landes fine sandy loam, O to 3 percent slopes-------------------------------------- 1 778 | 0.1 
53 ¡Sloan loam------------- mo a መመመ መመመ መመመ መመመ መ መመ حم‎ መመመ =| 1,968 | 0.4 
545  |Capac loam, 1 to 5 percent 0٥۵ me) 19,507 | 3.7 
55 ¡Cohoctah sandy 100 8ሸበመመመመመመመመመሠ መመመመ መሙ ሠመመ ሠ ወ መመመ nn መመመ መ= em... | 7,821 ۲ 1.5 
56 12617817651012) نن مت‎ ወመ መመ ሠ መመ መመመ == መመመ ወመ ወመ -- ---መመጻመመመመመመመመመመ= | 1,569 | 0.3 
57 'Palms muck---------- -~--------------------------- ---------------------------------- ! 2,832 | 0.5 
58 Thomas muck------------- ------------------ ----------------------------------------- ! 932 | 0.2 
59 {Pella silt loam--------------~------------------------------------------------------ H 1,608 ! 0.3 
62A {Sanilac silt loam, O to 3 percent slopes--------------------------..--- om -===| 5,508 | 1 
63 ¡Bach very fine sandy loam--=~-----~-~----------------------------------------- -=መውመ=መ= | 3,593 | 7 
64 ¡Tappan-Lenawee Variant complex---------------------------- Loma a a z z z m m meta ma mm | 370 | 1 
658 Fulton silty clay loam, 1 to 5 percent slopes-------------------------------------- | 501] 0.1 
66 !Latty silty clay loam------------- سس‎ 2 --------- ------------ -===! 1,857 ! 0.4 
678 {Pipestone fine sand, loamy substratum, O to 4 percent slopes---------------------- -i 1,595 | 0.3 
69 jEdwards-Adriam mucks----=--~----------------------------------------------------- ---l 2,254 ! 0.4 
71A [Rapson loamy fine sand, O to 3 percent slopes-----------------------.----- --=-መ=መመ===| 3,101 ¦ 6 
75 [Aquents, ponded--------------------------- manea መመ==========| 1,759 ! 0.3 
76 Pits -! 1,413 ! 3 
77 ¡Aquents-Psamments complex, gently undulating---------------- nm z z z zm WY CAE LG ER 3,625 | 07 
78 {Olentangy mucky silt loam---------------------.---------------- --- -=መ-=--መመመወመመመመ | 940; 0.2 
| Water areas less than 40 acres in size------ ------- == መመመመመመመመመመመመመመመመመመመመመ ቁ | 424 | 0.1 
| Water areas more than 40 acres in size----------- ——— መመመመወ፡ መመመ 1 3,264 | 0.6 
i ودج‎ መ. ees هی ا‎ 
| Total------------------------------------ ---------------------------~----- 1 522,995 | 0 
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TABLE 6.--PRIME FARMLAND 


[Only the soils considered prime farmland are listed. Urban or built-up areas of the soils listed are not 
considered prime farmland. ፲፻ a soil is prime farmland only under certain conditions, the conditions 
are specified in parentheses after the soil name] 


一 -一 六 
Map ! Soil name 
symbol | 


32 | Shebeon 1088, 0 to 1 percent slopes (where drained) 

GA |Tappan-Avoca complex, O to 3 percent slopes (where drained) 

8A iTappan-Londo loams, O to 2 percent slopes (where drained) 

115 IMetamora sandy loam, O to 4 percent slopes (where drained) 

12 ‘Corunna sandy loam (where drained) 

13A 'Wixom-Belleville loamy fine sands, O to 3 percent slopes (where drained) 

14A lAvoca loamy fine sand, 0 to 3 percent slopes (where drained) 

20B IGuelph-Londo loams, O to 6 percent slopes (where drained) 

21B ‘Wixom loamy fine sand, O to 4 percent slopes (where drained) 

25A ‘Londo loam, O to 3 percent slopes (where drained) 

28B 'Marlette-Capac complex, O to 6 percent slopes (where drained) 

29B 'Metea loamy fine sand, 1 to 6 percent slopes 

35 !Wolcott loam (where drained) 

36 'Tappan loam (where drained) 

42 ۱611۴0۳6 sandy loam (where drained) 

52A Landes fine sandy loam, 0 to 3 percent slopes 

53 'Sloan loam (where drained and either protected from flooding or not frequently flooded during the 
| growing season) 

54B Capac loam, 1 to 5 percent slopes (where drained) 

55 'Cohoctah sandy loam (where drained and either protected from flooding or not frequently flooded 
| during the growing season) 

58 | Thomas muck (where drained) 

59 126118 silt loam (where drained) 

62A [Sanilac silt loam, 0 to 3 percent slopes (where drained) 

63 Bach very fine sandy loam (where drained) 

64 'Tappan-Lenawee Variant complex (where drained) 

65B !Fulton silty clay loam, 1 to 5 percent slopes (where drained) 

66 'Latty silty clay loam (where drained) 

71A [Rapson loamy fine sand, 0 to 3 percent slopes (where drained) 


re 4 À € e ———— 
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Tuscola County, Michigan 


TABLE 7.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS 


Absence of a yield indicates that the 


soil is not suited to the crop or the crop generally is not grown on the soil] 


[Yields are those that can be expected under a high level of management. 
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TABLE 7.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS--Continued 
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TABLE 7.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS--Continued 


g ህን ኣባ o ۱ 1 ص‎ o wm ها‎ N o o un 1 o 0 mn 
۱ تک‎ 0 a " 5 1 . ۳ . ۰ ۰ ۰ ۳ . 1 ۰ [| . 
nn] به‎ + የዓ 0 1 m + + > <+ + + m | m ۱ ቦን 
2 vje 
e Elo 
tu ال‎ 
ርኃ 
0 
a 
۱ 2 1 1 , ما د صا ها‎ = um cs صا 1 =< ۱ ی‎ 
1 ٠ 4 i 1 vo ~ co co o = co o | o H wo 
a T | ۱ ۱ ፥ [ 1 
s اھا‎ 
o 
a un wo 0 / 1 N o o co 1 2 o t 1 صا‎ 4 N 
S m m [i 1 i m + + m a m m 1 t m 1 m 
d | | ۱ | | ۱ y 
9 
a 
> 
o 
ሆነ 
3 
o m a 1 ፥ 1 ' 1 o m = t 1 1 1 1 , 1 
9 N A 1 1 1 ۱ 1 ግ N a t 1 1 1 ۱ ፥ ' 
ይ 12 0 ۱ 1 ۱ 1 1 1 1 t D 1 t 
2 
بو‎ jo 
ወጩ 
لت‎ 
2 
ዕን 
1 ca 1 1 4 ما‎ 9 = o o o vw in 1 u D ها‎ 
نے بو‎ 1 ላጋ 0 ۱ ፡ m mn ላይ 2 ጦጣ + + m 1 + ፥ የዓ 
o نه‎ 1 [i ፣ ۱ | 1 
zzgl 
Lx 
u 
a 
سا‎ 1 የዓ 1 ' ' 1 t o ہے‎ 1 H ፡ 0 t co 4 ፡ 
E] 1 N ፣ | y 1 ፥ የዓ m 4 t 1 t 1 ہے‎ 0 4 
ሠ 1 ፡ ( 1 [ ۱ 1 t t ۱ 4 | 1 
2 z| 
m 
ES 
A 
0 o ፣ 0 [ ما ما‎ o ۳ o wn N ር2 ፥ un 4 o 
N G 1 ፥ i a N m m o a ہے‎ o ፥ a 1 o 
E ہم‎ a 4 4 1 ہم ہم ہے‎ ri ہے‎ [] Li ہم‎ 
6 pl 
ር 
> 
= > 
"Oud * * o 5 = = بسر‎ = 
Eu H o = = Ed = = = = = بر‎ H H = ፦ላ ፦ = 
34 ፦4 بح‎ > > > H e [2] بم‎ = H H H > H H n 
nei پم‎ H = = = ኑ4 ۳ بم‎ H ፦4 H > بر‎ 
اسا‎ 
0 
n ፣ ፣ 1 s 1 a ۱ ۱ t 1 1 ۱ | 1 ! 1 
t ۱ 1 1 0 1 ፥ 1 1 o ۱ 0 1 [ 8 1 i 1 
Le; 1 1 1 i 1 ۱ 1 1 4 o y t ۱ 1 ፥ 1 ۱ 
Ga i 1 ፥ | 1 ፤ i 1 1 Ix 1 ! ፥ ١ بب‎ 1 1 ۱ 
do t 1 ۱ ፤ 1 | 1 1 ۱ አቭ ۱ ፡ 1 Ib 1 1 1 
8 1 ۱ ۱ ۱ ۱ 1 ۱ ' I ig ! 1 1 (2 ۱ | n 1 
o 1 1 y ٦ t D ۱ ۱ 1 | E 1 t ۱ ۵ rec ፣ 1 ሠ 1 a 
E > 1 1 ts ፣ i 1 ۱ | 3 tow 1 [ rs Fg | i ۱ 只 ፣ 
du 1 i tg ۱ م‎ i 1 t Ot LLE 4 1 FO In ۱ ba a © | S 
ፎ 1 ፡ ty 1 ته‎ ۱ iu 1 ida 1 1 8 ፤ፎ ነ 14 1% te 14 + 10 
a 1 8 PO IQ IE 16 1 dg 1g Im 1 tan 16 1> O IG 19 ig & ۱ له‎ 
ብበ ۱ 1 g ۱ 6 Id E ۱ ع‎ te tu do OH ۱ ند‎ Ta 1 ia 1a 1 6 ما‎ o 4 只 
有 
ri . ہے‎ 
ሆን mu FO no om Mm MH ዉይ NU mM «e Ing: ሸኸ: ኡይ em edo ane Om er oo 
to ما‎ mn ها ما ها ات‎ o o o o so مه‎ © La = ~ ~ = 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE B.--CAPABILITY CLASSES AND SUBCLASSES 


[Miscellaneous areas are excluded. 
entry indicates no acreage] 


acreage 


| (e) i (#) i (s) 
cres cres cres 


1 
| 
[| 
1 
| 
፤ | --- 
i 
፲፲ i 291,140| 
4 ١ 
111 | 152,487) 
1 ١ 
፲ኛ | 34,239| 
1 
ሆ | 29,955) 
| 1 
VI | 4,689; 
1 
VII | <=] 
| i 
VIII | ae 
፥ 


Erosion 


Wetness 


223,993 
67,344 
19,473 
29,955 


Absence of an 


problem 
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TABLE 9.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


[Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that information was not 
available] 


H H anagement concerns H entlal productivity 
Soil name and ¡Ordi- ! [ 


( 
1 
4 | 
map symbol ination} Erosion ¡Equipment | Seedling {Windthrow ! Site [Volume*| Trees to plant. 
{symbol} hazard ¡atan mortality] hazard | index | 
1 
1 
1 
1 


4 
| 
| 
1 
፣ 
1 
1 
t 
1 
| 
¡White ash----------- | 56 
| 
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1 
t 
| 
t 
4 
۱ 
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! 
| 
I 
| | | 
5 | | | EE 
3A-------------- =-=! 37 ¡Slight {Moderate {Slight {Moderate {Northern red oak---- 56 | 39 lite spruce, northern 
Shebeon | i H ' | | 40 ! white-cedar, eastern 
| | i i 1 |Bitternut hickory---; --- | --- | white pine. 
| | H H H ¡Green ash----------- 56 1 40 | 
| 1 i ! | !Shagbark hickory----| --- | --- | 
! | ' t H {American basswood--- 56 | 36 | 
! l H | | ¡Silver maple-- - 91 | --- | 
| i H H H ! Red maple----------- 56 | 36 | 
| H | ! | i i | i 
4B----------------- | 38 {Slight 'Moderate Severe {Slight ¡Northern red oak----| 67 ! 49 ۱8۵۵ pine, black 
Covert | ! H ! h ¡Red maple-----------| 66 | 41 | walnut, eastern white 
| 1 ' H H ‘Black cherry--------] --- | --- | pine. 
i ! 1 t 1 lEastern cottonwood--] --- | --- | 
- ۱ ' 1 H (American basswood---1 --- | --- | 
H ! 1 | ! {White oak-----------! => | --- | 
i 1 i i | ¡Quaking aspen----- zi ا سعد‎ 1 
1 ! H H i ¡American beech------ | = |) መ= 1 
i | | | | ¡Eastern white pine=-| --- | መመ | 
| [| 1 V | 1 ፥ 1 1 
1 ! [| 4 [] 1 ፥ 1 | 
6እ**; | i ! ! ! ! | i | 
Tappan------------| 38 [Slight {Severe ¡Moderate {Moderate {Red maple-----------| 66 | 41 {Northern white-cedar, 
! ! | H ۱ iSilver maple-------- | 91 | 42 | eastern white pine, 
! ! ! ! | {Swamp white oak-----| --- | ہہ‎ | white spruce. 
[ ! ! ! ! White ash----------- ! ይ ! 65 ! 
| | ! 1 | jBur oak------------- 1 6 ! 48 ! 
| ! ! ! ! {Black ash----------- ! --- ! --- ! 
1 1 ፥ t 1 ሽ [| t 1 
Avoca-------------| 2H {Slight {Moderate {Moderate 56 {Red maple-----------| 56 | 36 White spruce, black 
| | | i | [Northern red oak----; 56 | 39 | spruce, eastern 
| i i H H ¡Eastern cottonwood--! ==> | --- | white pine. 
| | | | i {white ash----- manana! 56 ! 40 ! 
| ! i H | ¡Silver maple! 82 | 36 | 
| ! | i ! Black ash----------- MELLE NC | 
1 i ! i H IShagbark hickory----! --- | --- | 
| | | | LL rLIL 
4 4 1 | V ፥ 1 4 1 
8A**: i | ! ! 1 | | i i 
Tappan------------ | 38 {Slight Severe Moderate {Moderate {Red maple----------- | 66 | 41 {Northern white-cedar, 
| | | i | {Silver maple! 91 | 43 | eastern white pine, 
| 1 | | | | Swamp white oak-----] --- | --- | white spruce. 
H | H i t {White ash-----------| 66 | 65 | 
1 | l 1 | iBur oak------ --—-—---- | 66 | 48 | 
! ! ۱ | H ¡Black ash----------- | ہمہ‎ | -- 1 
1 t 1 1 ۱ [i 4 [i 
١ 1 [] |] [i | 4 [] 


See footnotes at end 0۶ table. 
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TABLE 9.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


PRE TB rasei TT 


| H Management concerns Potential productivity 
lOrdi- | 


1 
Site {Volume* 
index 


Soil name and | H H 
map symbol ‘nation! Erosion (Equipment | Seedling |Windthrow 
{symbol} hazard i limitation; mortality! hazard 
i 


Trees to plant 


| 
i H i ! 
[] [] 4 y 1 
! i : ! | 
፡ H | | i 1 
Londo------------- | 4W {Slight 'Moderate {Slight ‘Moderate Green ash----------- 66 | 65 {White spruce, eastern 
1 i H f | ‘Northern red oak----| 66 | 48 | white pine. 
i ! | ! | ¡Black oak----------- pow JE جس‎ 
i | | | i {Red maple----------- | 66 | 41 | 
! H | | H ‘American basswood---} 66 | 41 | 
H ! | | ! ‘Eastern cottonwood--| == | --- | 
i i i i i [White ash----------- 1 65 ١ 63 | 
i | i i i | i i | 
lO0B---------------- | 38 {Slight ‘Moderate {Slight ‘Moderate Red maple-----------1 65 | 40 {White spruce, eastern 
Pipestone | i | | { ‘White ash-----------| --- | --- | white pine. 
H H | ! 1 ¡Eastern cottonwood-- | --- 1 --- ! 
H H | | H 'Bitternut hickory---| --- | --- | 
۱ | | ! l ‘American basswood---| 56 | 36 | 
! | | | | ¡Eastern white pine--i 64 ! 153 
4 1 1 ፥ 1 t 4 ۱ 1 
11B------- ~~--~-~~~} 3W Slight ‘Moderate {Slight ‘Moderate [Northern red oak----| 62 | 45 ¡White spruce, Norway 
Metamora 1 | 1 H | (White ash----------- | --- | “== | spruce, eastern white 
| | | | | 'Bitternut hickory---| --- | --- | pine, northern white- 
i | H | | {Green ash----------- | ==> | == | cedar. 
i | ! | | IShagbark hickory----| --- | === | 
| 1 f | | lAmerican basswood---| --- | --- | 
| | | | (sugar አፀ — | | 
| | | | | (2001-9 DE می‎ 
12----------------- | 28 ۲۴ |Severe 'Moderate {Moderate {Silver maple-------- | 82 | 36 Eastern white pine, 
Corunna | | 1 H | 'Red maple----------- ! 56 | 36 | white spruce. 
| i 1 1 | ¡White ash----------- | መመ | A | 
| H | H H ‘American basswood---; --- | --- | 
! 1 H i i ‘American sycamore--- | --- | ==> | 
! ! ! | | {Swamp white oak-----| --- | --- | 
NP | | | | a کر‎ 
13እ** : | 1 | ! ፥ 1 1 1 t 
Wixom------ |! 6W {Slight 'Moderate {Slight Moderate  !Quaking aspen-------| 70 | 81 {Eastern white pine, 
| | 1 | | (American beech------| --- | == | white spruce. 
| | 1 i | {Northern red oak----] --- | --- | 
| | | ! ! {Red maple----------- | 66 | 42 | 
| | ! f d American basswood---| = | --- | 
ha | | | | | | ۱ 
Belleville--------!| IW {Slight ISevere Moderate {Moderate [Silver naple-------- | 64 | 20 | 
| ! i i ! iRed maple----------- D d cc d 
| | | | | Wn ር hs den 
| | | ! | Ein isa eo esas a 
| | | i i | | | 
| | | 1 [] ۱ [] [] 


See footnotes at end of table. 
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TABLE 9.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


T T Management concerns ፐ Potential productivity y 
Soil name and  (Ordi- | 1 H [ 1 1 
map symbol 'nation! Erosion {Equipment | Seedling |Windthrow | Common trees | Site {Volume* Trees to plant 
| t 
1 | 


Isymboll hazard {limitation} mortality! hazard index 
1 


| 
፡ 
| 
' 
1 
| 
| 
1 t t t 
1 i t | 
1 [| | | | | 1 | 
| i i i | i | i 
142-2 SESE 28 jsl ight {Moderate {Moderate {Slight ¡Red maple----------- 1 56 | 36 ¡White spruce, 
Avoca 1 | i | | {Northern red oak----! 56 | 39 | eastern white 
| | | | | Eastern cottonwood--| === | === | pine. 
/ i | | | [White ash==-====----] 56 | 40 | 
| | | | | Silver maple--------| 82 | 36 | 
| i ! | i ¡Black ash----------- (o --- | o | 
۱ 1 t | | IShagbark hickory----| --- | --- | 
፡ : — : ወመ መር سے سجن‎ | | 
١ 1 | | 1 4 | 4 ፡ 
18----------------- | IW |Slight {Severe | Severe {Severe (White اک سس وو‎ 40 ! 18 {White spruce, green 
Essexville ! | | | | (Pin oak------------- --- | --- | ash, eastern white 
| | | | | | Eastern cottonwood--| --- [ --- 1 pine. 
| | | | | {American basswood---| 40 | 24 | 
| | ۱ | | {Swamp white oak----- ! --- ! -- | 
! i H i ! Red maple-----------| 40 | 24 | 
1 1 1 ፥ ፥ 'Ouaking aspen-------| 40 ' 22 1 
| | | | | | | | | 
19A---------------- | 48 + 'Moderate {Slight {Moderate {Quaking aspen------- 60 | 64 {White spruce, eastern 
Wasepi H H 1 | | Red maple----- === | --- | white pine, Norway 
! ! | ! i ‘Silver maple-- --- | --- | spruce, imperial 
| | H | | {Paper birch--------- | - | --- | Carolina poplar. 
| | | | | | f | | 
208**; | | i i i i i i H 
Guelph------------ | 3A {Slight ISlight {Slight {Slight 'Sugar maple---------| 61 | 38 Imperial Carolina 
۱ 1 | ! ! ‘Northern red oak----| --- | “== | poplar, eastern 
H ! | ! | lEastern white pine--| ==> | --- | white pine. 
! ! | ! i iWhite oak----------- dc Se 
| 1 H | ! ¡Black cherry-------- [ssec Mn eee A 
| | i | | [Red pine------------ ۸ መመመ ١ صصص‎ | 
| i i H i | | ! | 
Londo------------- | 4W {Slight iModerate {Slight {Moderate {Green ash----------- | 66 | 65 ¡White spruce, eastern 
l H ! | 1 ‘Northern red oak----| 66 ! 48 | white pine. 
H | | | | ¡Black ] “መ= ! --=- | 
| i 1 1 1 iRed maple-----------| 66 1. 41 1 
۱ | ! | | {American basswood---| 66 | 43 | 
i H | | | ¡Eastern cottonwood-- --- | -- | 
| | i ! i (White ash-------- | 65 | es | 
i ! i [ | i i i EM 
20C, 20D2---------- | 3A + {Slight {Slight {Slight {Sugar maple---------| 61 | 38 [White spruce, eastern 
Guelph | | i H | INorthern red oak----| --- | ہہ‎ | white pine, red 
H | H | | {Eastern white pine--| --- | === | pine, imperial 
1 | | | | {White oak----------- | — ! --- | Carolina poplar. 
! | | | | ¡Black cherry-------- جر سبن لا‎ መመመ” à 
| | ! 1 | ¡Red pine------------ ہد تر‎ 
1 1 ፡ t t 1 1 I 
t [] 4 1 | i ۱ 1 


See footnotes at end of table。 
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TABLE 9.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


H H Management concerns T Potential productivity 1 

Soil name and tordi- | H H H H H ! 
map symbol ination! Erosion {Equipment | Seedling iWindthrow Common trees | site |Volume" | Trees to plant 

‘symbol! hazard ‘limitation! mortality! hazard index 1 


1 

! 

1 

i 

1 

1 

' 

t 

i 
(American beech------ --- 

' 

t 

| 

i 

[i 

! 

| 

[| 


iAmerican basswood--- 


white spruce, Norway 
iNorthern pin oak---- 


۱ 
1 1 
Moderate [Northern red oak----| 65 
1 
| spruce. 
¡White ash----------- | 
¡Red maple-----------| 
iBitternut hickory---| 
¡Sugar maple---------| መመመ 
{Black cherry--------| 
|American beech------ 1 
1 


1 
1 I [] 1 
4 1 4 1 
! i i i i 
1 1 1 H 1 
21B---------------- | 64 + 'Moderate ۲ {Moderate  |Quaking aspen------- 70 | 8١ {Eastern white pine, 
Wixom | H | | | | --- | white spruce. 
| 1 | | | {Northern red oak----; --- | --- i| 
i 1 | i | !Red maple--------- —! 66 | 41 | 
i ! | ! | ¡American basswood---i --- | سه‎ ! 
0 1 [| ۱ 1 t 1 
25A------------- ---| 4W {Slight ‘Moderate {Slight ‘Moderate {Green ash----------- | 66 | 65 imite spruce, eastern 
Londo H i H 1 | iNorthern red oak----| 66 | 48 | white pine. 
| ! i H | ¡Black oak-----------;, =-= | መ | 
! | 1 | | 1Red maple-----------] 66 | 43 | 
f i | | ! ‘American basswood---!| 66 | 43 | 
! | | | | | Eastern cottonwood-- | سے و نج‎ 
! | ! ۱ | {White ash-----------| 65 | 63 | 
i i | ! i H i | ! 
26B---------------- | 3S {Slight {Slight {Moderate {Slight ‘Northern red oak----| 66 | 48 [Eastern white pine, 
Perrin H | | ! H {White oak-----------| --- | --- | red pine, Norway 
| | | | ! {Sugar maple---------| --- | == | spruce, imperial 
1 | H H H {American beech------| --- | --e ! Carolina poplar, 
! | | 1 i jAmerican basswood---| --- | === | white spruce. 
i ! | ! ¡Shagbark hickory-—-| --- | --- ! 
4 1 | ፡ ፥ ፡ I 4 [| 
27B, 27C----------- | 3A [Slight ‘slight 1S11ght slight ¡Northern red oak----| 66 | 48 ¡Eastern white pine, 
Boyer ! | ì i 1 [White oak-----------| --- | === | red pine, Norway 
i | ۱ ! | ¡American basswood---| --- | --- | spruce, imperial 
i | i | ! ¡Sugar maple---------| == | --- | Carolina poplar. 
| | i | | Black oak-----------| --- | --- | 
K 2 በክ ብዜ ብርዬ NE We ጋ 
28B**: 1 ፥ | 
Marlette----------] 3A [Slight {Slight sight ls1ight \sugar maple--------- ! 65 | 40 أ‎ Eastern white pine, 
| | 1 1 ! ‘Northern red oak----| 69 | 51 | red pine, white 
i | | i i ¡White ash-----------| ۔‎ | “== | spruce. 
i H H ! | [American basswood---| --- | --- | 
.ቪ | | | | re AEE و‎ 
| | | | | | Wt dor 
Capac-------------i 3W iSlight ¡Moderate {Slight ! | 47 ¡Eastern white pine, 
| | i i i i | | 
1 1 | 1 t | 1 
1 1 4 1 ፥ [| [| 
1 4 1 | ۱ 1 [] 
| 1 t [] ' [| [| 
1 1 t H [i 1 1 
1 [| 1 1 4 | ۱ 
Li 1 1 1 1 ፥ [| 
i | i ! i 1 | 
1 ፡ [| | [| | | 
፡ 1 | | | t [| 
| | i ! | | 1 
[I [] 1 ፡ | | | 
1 i [] 1 | 1 1 


See footnotes at end of table. 
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TABLE 9.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


ፐ [ Management concerns ] Potential productivity [ 
1 


1 1 

Soil name and  lOrdi- | | i ] 

855 1 ¡nation! Erosion {Equipment | Seedling \Windthrow 
{Symbol | hazard | limitation, mortality} hazard 


[] 
Common trees Site jVolume* Trees to plant 
4 
፡ 


1 
۱ 
t 
| 
| | 
4 t | 1 ۱ 1 
i [ ! | ! i i 
28C, 28D-----------| 3A {Slight {Slight {Slight Slight {Sugar maple--------- ۲ 65 | 40 {Eastern white pine, 
Marlette l H | | | ¡Northern red oak----| 69 | 51 ! red pine, white 
| | | | | ¡White ash-----------| --- | --- | spruce. 
| | | | | jAmer ican basswood--- | --- | --- | 
dm | | | Black cherry- i سے | سے‎ | 
| | | | | pos Bu e 
28E---------------- i 38 Moderate |Moderate {Slight {Slight {Sugar maple--------- | 65 | 40 ¡Eastern white pine, 
Marlette i t | | i ¡Northern red oak----; 69 | 51 | red pine, white 
۱ 1 t | | {White ash----------- | --- 1 === | spruce. 
! 1 | | | ¡American basswood---; --- | --- | 
1 ! i | | ¡Black cherry-------- ! --- | --- | 
AME | | | a CM که‎ TT 
[| [] [] 4 1 1 ١ 4 [L| 
29B----------------| 3S Slight {Moderate {Moderate {Slight ¡Northern red oak----| 66 | 48 {Eastern white pine, 
Metea | | | | | ¡White oak----------- | መ= | --- 1 red pine, white 
i | | | | ¡Sugar maple---------; መ= | መ= | spruce, Norway 
| i i H ¡American basswood---! --- | === | spruce. 
| | : | | ¡Black cherry======== => | ہہ‎ | 
1 ! ! ! ! ¡Shagbark hickory----| --- | --- 1 
1 1 4 4 4 | | 1 4 
30B, 30C, 30D------ ¦ 3S {Slight {Slight {Moderate {Slight ¡Northern red oak----| 66 | 48 {Red pine, eastern 
Spinks ! 1 ! 1 | White oak------- | - | سه‎ | white pine, imperial 
| | i | | ¡Black oak------- | = | --- | Carolina poplar. 
i ! i ! | iBlack cherry | o -— d — d 
| | ! | i ì | | i 
30E---------------- | 3R [Moderate {Moderate Moderate {Slight ¡Northern red oak----| 66 | 48 Red pine, eastern 
Spinks | | i i i ¡White oak-----------] === | 777 | white pine, imperial 
H | H i | ¡Black oak-----------| === | --- | Carolina poplar. 
| | | | ክፎ cherry — | — | 
4 ٦ ፥ 1 Li 4 4 [ ۱ 
32B----------------|] 38 {Slight {Moderate {Slight {Moderate [Red maple----------- 1 65 | 40 {White spruce, Norway 
Thetford ۱ | ! | ! White ash------- “|  |[ -“-= | spruce, eastern white 
| | | | i iQuaking aspen-------| ==> | == | pine, imperial 
i 1 ! | | ¡Eastern cottonwood--; === | === | Carolina poplar. 
! i ! i i iNorthern red oak----! === | == | 
! ! ! | i iSwamp white oak-----; => | سه‎ | 
i ! | | | iBitternut hickory---| --- | --- | 
1 [| ፥ 0 0 1 1 t ۱ 
33----------------| 2W [Slight {Severe |Severe | Severe {Silver maple-------- | 82 1 36 ¡Eastern white pine, 
Granby t | | H H {Red maple----------- | 68 | 42 i Norway spruce, white 
1 | | | | ¡American basswood---| --- | --- ! spruce. 
! | ! | | iWhite ash----------- اا‎ መመመ: c መመ) cd 
i | ! | 1 ¡Quaking aspen------- | ->= | --= ! 
1 1 5 | 1 1 ፡ 
1 i | i i i i 


¡Eastern cottonwood--| sez 
፡ t 


See footnotes at end of table. 
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sel 


Soil name and 
map symbol 


37------------- ---- 


Adrian 


38----------------- 


Tobico 


Ottokee 


40B, 40C----------- 
Chelsea 


42----------------- 


Gilford 


See footnotes at 


| 
۱0۲01 
Ination! Erosion 
symbol | hazard 
| 


3W 


37 


2H 


IH 


3S 


4S 


2W 


end of table. 
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Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


TABLE 9.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


ana ent concerns 


1 4 
‘Equipment | Seedling 
{limitation} mortality 


1 
! | 
| 1 
Severe I Severe 
i ! 
1 1 
1 1 
v ۱ 
| 1 
t ۱ 
4 1 
| i 
{Severe 'Moderate 
| 
፥ 1 
[| 4 
1 t 
1 1 
| 1 
1 4 
I || 
4 ፥ 
| | 
!Severe {Severe 
1 1 
۱ 1 
፥ ፥ 
t 1 
1 1 
| | 
[] 4 
1 4 
1 | 
| | 
‘Severe {Severe 
| 
4 4 
| | 
t 1 
i | 
¡Slight {Moderate 

1 
| ፡ 
| | 
| | 
| i 
[| ٦ 
1 1 
1 1 
| | 
{Moderate IModerate 
| | 
| 
| | 
1 ۱ 
t 1 
1 1 
፥ 1 
i ! 
| | 
|Severe {Severe 
| | 
| 1 
1 1 
[i 1 
1 4 
1 4 
1 1 
| | 
| | 
4 i 


ential productiv 

1 

|Findthrow Common trees Site 
hazard index 


Moderate Red maple----------- ! 
Pin oak---------- መመመ 
White oak----------- 
{Northern red oak---- 


¡Silver maple-------- 


4 

Moderate Red maple----------- 
(Silver maple-------- 
!Swamp white oak----- 
{White ash----------- 
1Bur oak------------- 
[Black ash----------- 


1 
ISilver maple-------- 


Silver maple-----—-; 
ÍAmerican basswood---| 
1Bur oak-------------| 
IWhite ash-----------| 
{Swamp white oak----7| 
1 1 


Severe 

i Red maple----------- 
i White ash----------- 
1 !Quaking aspen------- 
| (Tamarack------------ 
| (Green ash----------- i 
1 1 

[] 1 H 
|Severe White ash-----------| 
| [Red maple-------- ---! 
H jEastern cottonwood--| 
| ¡Swamp white oak----- ! 
፥ 

t H 1 
iSlight Northern red oak----| 
! iWhite oak----------- | 
| ¡Quaking aspen------- | 
| Witte ወደደው Sea! 
1 ¡Red maple----------- | 
1 iBur oak------------- 1 
i 1 i 
Slight White oak-----------! 
| ¡Red pine»----------- | 
1 {Eastern white pine--| 
| Mach. pins 
| ‘Quaking aspen-------| 
| INorthern red oak----| 
1 t : 
4 1 | 
‘Severe !Red maple----------- 1 
| 

1 

| 

1 

1 

1 

፡ 

[| 

4 


Volume* 


] 
1 
t 
( 
] 
[| 
' 
[i 
1 
1 
1 
1 
1 
፥ 
1 
1 
1 
1 
t 
1 
I 
1 
f 
1 
| 
[| 
[| 
1 
1 
H 
1 
1 
4 
[| 
1 
H 
1 
H 
| 
[| 
| 
1 
| 
| 
| 
| 
1 
| 
| 
1 
' 
[| 
t 
1 
1 
[| 
1 
1 
۱ 
] 
1 
1 
1 
1 
1 
፥ 
| 
1 
۱ 
V 


Trees to plant 


Eastern white pine, 
Norway spruce, white 
ash. 


Northern white-cedar, 
eastern white pine, 
white spruce. 


Eastern white pine, 
white spruce, red 
pine, imperial 
Carolina poplar. 


Eastern white pine, 
red pine, jack pine. 


Eastern white pine, 
white spruce. 
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TABLE 9.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


! H agement concerns productiv y 
lOrdi- | 
[ i 


1 
ination} Erosion {Equipment i Seedling emm Coser trees | Site ¡Volume* 
| 


{Symbol} hazard ¡limitation; mortality; hazard index 


Soil name and 


map symbol Trees to plant 


45------------- هجو‎ 
Houghton 


52A---------------- 


Landes 


See footnotes at 


27 ‘Slight 


Slight 


3W Slight 


3W Slight 


2W {Slight 


28 Slight 


end of table. 


Severe 


Slight Slight 


سر ፍመ ባሽ À  — À ጠቆ‏ ہد سر واوو m‏ واو وو موو 


Severe Severe 


Moderate [Slight 


Severe Severe 


Severe Severe 


Severe iSilver maple------- 


iRed maple---------- 
{White ash----------- 
¡Quaking aspen------- 
I Tamarack------------ | 
¡Green ash----------- 
Northern white-cedar! 


Slight ¡Northern red oak---- 
¡Eastern cottonwood-- 
White ash----------- 
Red maple----------- 1 


¡American basswood--- 
| 


-————— À—— HÀ و‎ ወ። “ብን ] € M € € ብ ባኹ تخت‎ În مس‎ 


۱ 

¡Red maple----------- | 
iSwamp white oak----- l 
¡White ash----------- i 
iGreen ash----------- H 
lEastern cottonwood-- 
¡Pin oak-------- ----- 


Severe 


[| 
i 
1 
i | 
Moderate {Northern red oak----! 
¡American basswood---! 
¡Northern pin oak----! 
{White ash-----------! 
{Red maple----------- | 
IBitternut hickory---| 
¡Sugar maple------ ===| 
{Black cherry--------! 
¡American beech------i 
1 | 
{Silver maple-------- | 
{Red maple----------- 
¡Eastern cottonwood-- 
iWhite ash----------- 
Pe white oak----- 


Moderate 


Severe ከ66 maple----------- 
iWhite ash----------- 
iGreen ash----------- | 
{Tamarack------------} 
{Swamp white oak----- | 
¡Silver maple-------- | 

1 


| 
] 1 1 | 


Eastern white pine. 


Northern white-cedar, 
eastern cottonwood. 


Eastern white pine, 
white spruce, Norway 
spruce. 


Eastern white pine, 
white spruce, 
northern white-cedar. 


۱2861۱ unoo ejoosn | 


del 


Soil name and 
map symbol 


5B----------------- 


Thomas 


Sanilac 


See footnotes at 


1 

{Ordi- | 
‘nation} Erosion 
¡symbol | hazard 


3W {Slight 
i 
1 
1 
4 
1 
| 
፡ 
۱ 
| 
38 {Slight 
i 
i 
۱ 
٦ 
1 
| 
1 
i 
3W 57 
| 
[| 
i 
38 {Slight 
1 
| 
1 
1 
1 
۱ 
t 
1 
| 
3W {Slight 
! 
| 
۱ 
1 
| 
| 
[| 
| 
3ዘ ¡Slight 
i 
| 
4 
[| 
1 
t 
1 
[| 
[| 
1 
1 
l 
38 {Slight 
| 
| 
1 
፣ 
፡ 
t 
1 
፡ 
4 


end of table. 


TABLE 9.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


anagement concerns 


Eguipment 
limitation 


Moderate 


Seedling 
mortality 


Moderate 


Moderate 


١ 
jWindthrow 
! hazard 
1 


Severe 


Severe 


Moderate 


1 
[| 
s 
[] 
1 
1 
[| 
| 
1 
| 
4 
1 
١ 
1 
1 
፡ 
፥ 
4 
i 
¡Moderate 
፡ 
1 
i 
፥ 
| 
1 
0 
1 
፥ 
4 
[| 
[] 
1 
| 


Severe 


Moderate 


L| 
1 
| 
፥ 
| 
[| 
1 
I 
| 
1 
| 
1 
H 
4 
1 
t 
4 
1 
4 
| 
L| 
4 
1 
| 
፥ 
፥ 
1 
1 
|Severe 
1 

| 

1 

፡ 

V 

፥ 

LI 

y 


1 ential productiv 

4 
Common trees Site 
index 


Red maple----------- 
¡Silver maple-------- 
White ash----------- 
¡Quaking aspen------- 
¡Northern white-cedar 
|Tamarack------------ 
¡Black ash------ ona 


1 

IRed maple 
{White ash 
‘Black ash 
iBur oak------------- 
‘Swamp white oak----- 
¡Silver nmaple-------- 


4 

!Northern white-cedar 
‘White ash----------- 
¡Silver maple-------- 


፥ 

¡Northern red oak--- 
IRed naple---------- 
White ash--------— 
{Sugar maple----- ወሙ 
ISilver maple------- 
jAmerican basswood— 


s 

'Red maple----------- 
|Bur oak----------—- 
(White ash----------- 
{Black ash----------- 
{Swamp white oak----- 
¡Silver maple-------- 


I Red maple----------- 
(Silver maple-------- 
'Swamp white oak----- 
¡White ash------- መመመ 


IBlack oako----- mnm 
White oak----------- 
፣ 
i 


4 
¡Volume* 


| 
1 
| 
! 
| 
| 
| 
1 
i 
! 
i 
| 
፡ 
| 
i 
[| 
| 
t 
| 
| 
l 
| 
| 
[| 
| 
۱ 
| 
! 
| 
| 
t 
1 
۱ 
1 
| 
| 
| 
1 
۱ 


Trees to plant 


Northern white-cedar, 
white spruce, green 
ash. 


[White spruce, eastern 


white pine, northern 
white-cedar, Norway 
spruce. 


Northern white-cedar, 
eastern white pine, 
white spruce. 


Northern white-cedar, 
eastern white pine, 
white spruce. 


White spruce, white 
ash, eastern white 
pine, northern white- 
cedar, northern red 
oak. 


get 
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TABLE 9.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


ፐ H Management concerns T Potential productivity H 

Soil name and — |Ordi- | H H [ 

map symbol ination! Erosion {Equipment | Seedling !Hinâthrow Common trees Site |Volume* Trees to plant 
{Symbol} hazard ¡limitation; mortality; hazard index 


1 
[| 
t 
[| 
1 
y 
1 [i 
1 
1 
[| 
[| 
H 
1 


[| 
፡ 1 | 
' 1 ፡ 
1 | 1 
| t 1 
1 t |] 
[| ٦ 1 | 
1 0 0 | 1 
| | | | Mer em 
66----------------- | # {Slight ISevere [Severe {Severe Red maple-----------| 45 | 29 |Eastern white pine, 
Latty 1 | | i H IWhite ash-----------! 45 | 22 | Norway spruce. 
! ! ፣ ! | [Eastern cottonwood--| --- | -一 | 
| i i | i 1 | | | 
67B---------------- | s [421 'Moderate {Slight {Moderate {Red maple-----------| 65 | 40 {White spruce, eastern 
Pipestone | | 1 i | IWhite ash----------- | = | መ= | white pine. 
| ! | | | ¡Bitternut hickory---| --- | -— | 
! ! | i | ¡American basswood---| === | --- | 
| | 1 | | ¡Eastern cottonwood--; === | -一 | 
| t ۱ 
| i ! i | i i | | 
69**: 1 i i 1 1 i | | | 
Edwards=====--=====| 2W {Slight {Severe I Severe | Severe {Red maple----------- | 56 | 36 | 
| | | | | ¡White ash----------- p سا وہ‎ 555 | 
1 i i 1 1 iGreen ash----------- |. “መመመ” ریز‎ መመ=- اا‎ 
! | i | | | Tamarack------------ boc 1! መ” | 
! ! | ! ! {Swamp white oak-----| --- | ”” | 
| | i | | iSilver maple-------- | መ=  — d 
i 1 i i i i i i i 
Adrian------------ | 28 {Slight ‘Severe ‘Severe !Severe {Silver maple--------| 78 | 32 | 
| | i | | |Red maple----------- | 53 | 34 | 
| | | | | {White ash----------- ! 69 | 73 | 
1 | | | i ¡Quaking aspen------- | 60 | 64 | 
! | i | | | Tamarack------------ | 45 | 35 | 
i i i i i (Green ash----------- ! eo! 73 | 
| | | | | | | ! | 
71À---------------- | 28 Slight {Moderate {Slight ¡Moderate {Red maple----------- 1 56 | 36 {Northern white-cedar, 
Rapson ! ! | | 1 IWhite oak----------- | 56 | 39 | eastern white pine, 
! H 1 | 1 ‘Eastern cottonwood--} “=> | ==> | white spruce. 
| | | | | |Bitternut hickory---| - | --- | 
1 1 1 1 1 iSwamp white oak----- | = | c | 
! ! 1 i ! ¡Quaking aspen----- ==!" cep vem 1 
! | ! | ! ¡Paper birch-------- -| -= 1 سسه‎ | 
| | i | i | ) ! | 
78-------'---------- | aw {slight 'Severe ‘Severe Severe I Red maple----------- | 46 | 30 | 
Olentangy ! | | | i ‘Silver maple-------- |  ሬ | መ | 
! i | | ! ¡Northern white-cedar| --- | --- | 
! ! ! [ | IBlack ash----------- 上 
፥ | | | ፡ 1 ፡ ۱ Li 
1 0 0 0 0 1 1 1 


* Cubic feet per acre per year. 
** See description of the map unit for composition and behavior characteristics of the map unit. 


۸5613171 ‘Aunog 81065551 


6ct 
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TABLE 10.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol € means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil] 


| 
Soil name and | T 1 | 

map symbol | 《8 | 8-15 | 16-25 | 26-35 | >35 
1 


A A E A A A 
1 | 1 1 | 
i i i ! | 
3A----- መመመመመመመመመመመ 1 --- "Lilac, silky 'Northern white- {Eastern white !Imperial Carolina 
Shebeon | | dogwood, American} cedar, white | pine, Norway | poplar. 
| | cranberrybush, | spruce, Siberian | spruce, green | 
| | nannyberry | crabapple. | ash. 1 
H | viburnum, Roselow| | | 
| | sargent | | | 
| | crabapple. | | | 
| i | | | 
4B------- -T-------- | --- {Lilac, American {White spruce, ¡Red maple, eastern Imperial Carolina 
Covert | | cranberrybush, | northern white- | white pine, 1 poplar. 
| | Amur privet, Amur | cedar. ! Norway spruce, |! 
| | maple, silky [ | green ash。 | 
| | | | | 
t 1 | 1 4 
GAR: | | | | ! 
Tappan----------- 1 “=> |Siberian peashrub, [Northern white-  |Eastern white | Imperial Carolina 
| | nannyberry | cedar, eastern | pine, Norway | Poplar, 
| | viburnum, silky | redcedar, green | spruce. | 
| | dogwood, lilac, | ash, Siberian 1 | 
| | American | crabapple, white | H 
1 | cranberrybush. 1 spruce. | | 
1 1 [i 4 
Avoca------------ | --- Silky dogwood, {White spruce, !Green ash, Norway |Imperial Carolina 
| | American | northern white- | spruce. | poplar, 
| | cranberrybush, | cedar, Austrian | H 
| | Tatarian | pine, eastern | | 
| | honeysuckle, late; white pine, | ! 
| | lilac. | | | 
| 1 ۱ 1 1 
BAY: | | | | i 
Tappan----------- | መመመ ¡Siberian peashrub, Northern white- Eastern white | Imperial Carolina 
! | nannyberry | cedar, eastern | pine, Norway | poplar. 
| | viburnum, silky | redcedar, green | spruce. | 
| | dogwood, lilac, | ash, Siberian | H 
| | American | crabapple, white | | 
| | cranberrybush. 1 spruce. | ! 
| | | t i 
Londo------------ | --- {Amur privet, silkylWhite spruce, {Norway spruce, {Imperial Carolina 
| | dogwood, lilac, | northern white- | green ash, red ! poplar. 
| | American | cedar. | maple, eastern | 
| | cranberrybush, H i white pine. | 
! | Amur maple. 1 | 1 
| t t | 1 
۱39 | --= iLilac, Amur maple Northern white- {Red maple, Norway {Imperial Carolina 
Pipestone | | Amur privet, | cedar, white | spruce, eastern | poplar. 
| | silky dogwood, | spruce. | white pine, green | 
| | American H | ash, | 
| | cranberrybush. ! | ! 
| ٦ 1 1 
11B--------------- | --- ISilky dogwood, [Northern white-  |Bastern white | Imperial Carolina 
Metamora | | American | cedar, white | pine, Norway | poplar. 
i | cranberrybush, | spruce. | spruce, green 
| | lilac, Amur | | ash, red maple. | 
{ { maple, Amur | | | 
| | privet. | | | 
1 | ۱ 4 1 
1 1 | | | 


See footnote at end of table. 


Tuscola County, Michigan 


Soil name and 
map symbol 


Corunna 


Belleville------- 


14A--------------- 


Avoca 


19A--------------- 


Wasepi 


Londo=========-=». 


20C, 20D2--------- 
Guelph 


See footnote at end of 


TABLE 10.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


«8 


table. 


8-15 


Silky dogwood, 
American 
cranberrybush, 
lilac, nannyberry 
viburnum, Amur 
privet. 


Silky dogwood, 
lilac, Amur 
privet, American 
cranberrybush, 
Amur maple. 


Silky dogwood, 
Amur privet, 
nannyberry 
viburnum, lilac, 
American 
cranberrybush. 


Silky dogwood, 
American 
cranberrybush, 
Tatarian 
honeysuckle, late 
lilac. 


iAmur privet, 
hawthorn, silky 
dogwood, 


{Amur maple, Amur 
privet, silky 
dogwood, American 
cranberrybush, 
lilac. 


American 
cranberrybush, 
nannyberry 
viburnum, Amur 
maple, lilac, 
silky dogwood. 


‘Amur privet, silky 
dogwood, lilac, 
American 
cranberrybush, 
Amur maple. 


American 
cranberrybush, 
lilac, silky 
dogwood. 


Northern white- 
cedar, Manchurian 
crabapple, white 
spruce. 


White spruce, 
northern white- 
cedar. 


White spruce, 
northern white- 
cedar, Manchurian 
crabapple. 


White spruce, 
northern white- 
cedar, Austrian 
pine, eastern 
white pine. 


8 
pine, tamarack, 
northern white- 
ር 


Northern white“ 
cedar, white 
spruce. 


White spruce, 
northern white- 
cedar, Manchurian 
crabapple. 


White spruce, 
northern white- 
cedar. 


White spruce, 
Manchurian 
crabapple, Amur 
maple, nannyberry 
viburnum, 
northern white- 
cedar. 


ሸር ው ር ከ ایس مت و سبط مایت‎ መር مر سم امد‎ ንን ከ ساد‎ t يهو سوت تن ووس‎ opi AE መመመ መመመ 
ሠ 
cr 
3 
= 
> 
= 
ct 
o 
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>35 


Green ash, eastern|Imperial Carolina 


white pine, 
Norway spruce. 


Eastern white 
pine, Norway 
spruce, green 
ash, red maple. 


Eastern white 
pine, green ash, 
Norway spruce. 


Norway spruce, 
green ash. 


Norway spruce----- 


Eastern white 
pine, green ash, 
Norway spruce, 
red maple, 


Eastern white 
pine, Norway 
spruce. 


Norway spruce, 
green ash, red 
maple, eastern 
white pine. 


Eastern white 
pine, Norway 
spruce, green 
ash. 


poplar. 


Imperial Carolina 
poplar. 


1 

1 

| 

i 

1 

| 

] 

| 

| 

1 

1 

|] 

| 

۱ 

[i 

1 

[i 

| 

4 

1 

| 

1 

i 
"Imperial Carolina 
| poplar. 
i 
| 
| 
1 
1 
1 
| 
1 
1 
| 
| 
0 
1 
| 
1 
| 
1 
1 
1 
1 
| 
| 


Imperial Carolina 
poplar. 


Imperial Carolina 
poplar. 


Imperial Carolina 
poplar. 


Imperial Carolina 
poplar. 


Imperial Carolina 
poplar. 
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Soil name and i 
map symbol | 


21B--------------- 


Wixom 


25A--------------- 


Londo 


27B, 27C-2--2---2---- 
Boyer 


28B*; 
Marlette--------- 


28C, 28D, 28E----- 
Marlette 


See footnote at end of table, 


TABLE 10.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Manyflower 
cotoneaster. 


rees nav 


1 
H 


Silky dogwood, 
lilac, Amur 
privet, American 
cranberrybush, 
Amur maple. 


redicted 20-year avera 


16-25 


White spruce, 
northern white“ 
cedar. 


Amur privet, silky|White spruce, 


dogwood, lilac, 
American 
cranberrybush, 
Amur maple. 


Arrowwood, silky 
dogwood, Tatarian 
honeysuckle, 
autumn-olive, 
Amur privet, 
lilac, nannyberry 
viburnum, 


American 
cranberrybush, 
Siberian 
peashrub, 
nannyberry 
viburnum, lilac, 
Silky dogwood, 
eastern redcedar. 


ranberrybush, 
ommon ninebark, 
lilac, silky 
dogwood. 


American 
c 
ፎ 


Silky dogwood, 
American 
cranberrybush, 
Amur privet, Amur 
maple, lilac. 


American 
cranberrybush, 
common ninebark, 
lilac, silky 
dogwood. 


[ 
| 
1 
i 
| 
V 
1] 
| 
| 
1 
t 
1 
1 
[| 
1 
| 
[| 
1 
| 
1 
[| 
1 
1 
| 
[| 
H 
1 
1 
٦ 
[| 
| 
H 
[| 
| 
۱ 
| 
| 
H 
' 
H 
‘ 
1 
t 
1 
[| 
Li 
H 
H 
1 
! 
1 
! 
[| 
1 
[| 
| 
| 
1 
t 
4 
[| 
| 
[| 
| 
| 
t 
i 
[| 
1 
( 


northern white- 
cedar, 


White spruce------ 


Red pine, jack 
pine, green ash. 


White spruce, Amur 
maple, Manchurian 
crabapple, 
nannyberry 
viburnum. 


orthern white- 


White spruce, 
n 
cedar. 


White spruce, Amur; 


maple, Manchurían 
crabapple, 
nannyberry 
viburnum. 


4 
Amur maple, silky {Norway spruce----- 


dogwood, American 
cranberrybush, 
Siberian 
peashrub, gray 
dogwood, lilac, 
eastern redcedar. 


American 
cranberrybush, 
silky dogwood, 
eastern redcedar, 
lilac, Siberian 
peashrub. 


Red pine, white 
spruce, jack 
pine. 


Soil Survey 


e t, in feet, of-- 


| 26-5 


Eastern white 
pine, Norway 
spruce, green 
ash, red maple. 


Norway spruce, 
green ash, red 
maple, eastern 
white pine. 


| 

۱ 

፡ 

[] 

1 

۱ 

t 

| 

1 

| 

t 

| 

[| 

| 

1 

1 

| 

4 

3 

| 

[i 

| 

IEastern white 

| pine, red pine, 
| Norway spruce, 
| Austrian pine. 
| 
| 
i 
1 
| 
[i 
I 
፥ 
[| 
۱ 
| 
| 
| 
| 
| 
| 
| 
4 
? 
1 


Eastern white 
pine, Norway 
spruce, 


{Norway spruce, 
| eastern white 
I Pine, green ash. 


Eastern white 
pine, red maple, 
Norway spruce, 
green ash, 


\Norway spruce, 
| eastern white 
| pine, green ash, 


Eastern white 
pine, red pine, 
Jack pine. 


Eastern white 
pine, Norway 
spruce, 


Imperial Carolina 


Imperial Carolina 
poplar. 


Imperial Carolina 
poplar. 


Imperial Carolina 


poplar. 


Imperial Carolina 


poplar. 


Imperial Carolina 


poplar. 


Imperial Carolina 


poplar. 


Imperial Carolina 
poplar. 


Tuscola County, Michigan 


Soil name and 
map symbol | 


38 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 


Tobico 


Ottokee 


Gilford 


See footnote at end of table. 


lilac. 


TABLE 10.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees havin redicted 20 h n 


«8 


8-15 


Silky dogwood, 
lilac, Amur 
maple, American 
cranberrybush, 
Amur privet. 


Amur privet, Amur 
honeysuckle, 
American 
cranberrybush, 
silky dogwood. 


Siberian peashrub, 
nannyberry 
viburnum, silky 
dogwood, lilac, 
American 
cranberrybush. 


Silky dogwood, 
common ninebark, 
Amur privet, 
American 
cranberrybush, 
late lilac, 
Japanese tree 
lilac, nannyberry 
viburnum. 


Silky dogwood, 
American 
cranberrybush, 
Amur privet, 
nannyberry 
viburnum, lilac. 


Common ninebark, 
Silky dogwood, 
Roselow sargent 
crabapple, lilac, 
American 
cranberrybush, 
Amur privet, 
nannyberry 
viburnum. 


Eastern redcedar, 
Tatarian 
honeysuckle, 


Silky dogwood, 
American 
cranberrybush, 
Amur privet, 
lilac, nannyberry 
viburnum. 
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-year average height, in feet, of-- 


ES having predicted 4Ucyear average height, in feet, oft o ب سس‎ 


16-25 


White spruce, 
northern white- 
cedar. 


Norway spruce, 
Austrian pine, 
northern white- 
cedar, blue 
spruce, 
Washington 
hawthorn. 


Northern white- 
cedar, eastern 
redcedar, 
Siberian 
crabapple, white 
spruce. 


Northern white- 
cedar. 


Northern white- 
cedar, white 
spruce, 
Manchurian 
crabapple. 


White spruce------ 


Red pine, jack 
pine, Austrian 
pine. 


Northern white- 
cedar, white 
spruce, 
Manchurian 
crabapple. 


| 26-5 


Norway spruce, 
eastern white 
pine, red maple, 
green ash, 


Eastern white 
pine, green ash. 


Eastern white 
pine, Siberian 
crabapple, green 
ash. 


Eastern white 
pine, green ash, 
Norway spruce. 


Norway spruce, 
eastern white 
pine, green ash. 


Eastern white pine 


Norway spruce, 
eastern white 
pine, green ash. 


35 


Imperial Carolina 
poplar. 


Eastern white pine Imperial Carolina 


poplar. 


Imperial Carolina 
poplar. 


Imperial Carolina 


poplar. 


Imperial Carolina 
poplar. 


Imperial Carolina 
poplar. 


Imperial Carolina 
poplar. 
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TABLE 10.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


[ rees hav redicte -year average he n feet, of-- 
Soil name and | 
map symbol | «8 


| 
8-15 | 16-25 26-35 


45-22-7---------- --= መ= Silky dogwood, Japanese tree Black willow, Imperial Carolina 
Houghton late lilac, Amur | lilac, northern green ash, poplar. 

privet, common white-cedar. Siberian 

ninebark, crabapple. 

nannyberry 

viburnum. 
52À---------7-7----- seč Tatarian Amur maple, Green ash, eastern | Imperial Carolina 
Landes honeysuckle, northern white- white pine, poplar. 

redosier dogwood,| cedar, blue Austrian pine. 

lilac. spruce, white 


spruce. 


Green ash, silky ¡Northern white- Golden willow===== Imperial Carolina 


Sloan dogwood, Amur cedar, Manchurian | poplar. 
privet, white crabapple. | 
spruce, Tatarian | 
honeysuckle, | 
American | 
cranberrybush. 1 
4 
54B--------------- | --- Silky dogwood, White spruce, Fastern white | Imperial Carolina 
Capac | ! American northern white- | pine, red maple, | poplar. 
| ! eranberrybush, (| cedar. ! Norway spruce, | 
| ! Amur privet, Amur| | green ash. | 
| | maple, lilac. | ! | 
| | | i | 
55。 | ! | i 1 
Cohoctah | | ! | H 
| | | | ! 
56---------------- | --- lAmur privet, {Manchurian {White spruce, {Imperial Carolina 
Edwards H | nannyberry ! crabapple, 1 green ash, black | 80ዌ18፻. 
! | viburnum, | northern white- | villow. | 
| | American | cedar. | | 
| | cranberrybush， | i | 
i | silky dogwood, | | | 
| | common ninebark, | | l 
! | Amur maple. | 1 ۱ 
| | | | | 
57-----.-----2------ !Vanhoutte spirea {Silky dogwood, INorthern white- {Eastern white | Imperial Carolina 
Palms | ! common ninebark, | cedar, Manchurian| pine, Norway | poplar. 
| | nannyberry | crabapple, white | spruce, green | 
1 | viburnum, ! spruce. | ash, | 
۱ | American ! | | 
| | cranberrybush. ! | | 
۱ V 1 1 | 
58 መመመመ=መመመመመመመመመ- | --- ‘Common ninebark, {Northern white- {Green ash, eastern|Imperial Carolina 
Thomas | | Amur privet, ! cedar, white | white pine, | poplar, 
| | silky dogwood, | spruce, | Norway spruce. 
| | American | Manchurian | | 
! | cranberrybush, { crabapple. | 1 
1 | nannyberry | | | 
! | viburnum. H | ! 
| | | | | 
59--4-------------- | --- {Silky dogwood, ‘Balsam fir, white {Green ash, white | --- 
Pella | | redosier dogwood, | spruce. | ash, red maple. ! 
i | common ninebark, | ! ! 
| | nannyberry | | ' 
| | viburnum, | | | 
| | American | ! 
| ! cranberrybush, | | H 
| | northern white- | | | 
| ! cedar. i | | 
| | [ | i 


See footnote at end of table. 
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TABLE 10.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
| Trees havin redicted 20-year avera height, in feet, of-- 


Soil name and | 
map symbol «8 


viburnum, silky redcedar, green 


dogwood, lilac, ash, Siberian 


American crabapple, white 
cranberrybush. spruce. 

Lenawee Variant-- -.- Late lilac, Northern white- Eastern white pine;Imperial Carolina 
whitebelle cedar, Austrian poplar. 
honeysuckle, pine, green ash. 


silky dogwood. 


I 1 1 ۱ 
1 8-15 | 16~25 ! 26-35 | >35 
| | | | 1 ag 
1 i | 
| | | 
62A------------- اس‎ --- 'Lilac, nannyberry {White spruce, Eastern white Imperial Carolina 
Sanilac | | viburnum. | northern white- pine, red pine, poplar. 
| | | cedar, Siberian | green ash. 
| | | crabapple, 
1 | | eastern redcedar, 
| | ! white spruce. 
1 k ፥ 
E او | سس سوت‎ {Silky dogwood, Green ash, Eastern white pine]Imperial Carolina 
Bach | | lilac, nannyberry| northern white- poplar. 
1 | viburnum, | cedar, white 
| | American ! spruce, eastern 
i ! cranberrybush, | redcedar, 
1 ! common ninebark. | Siberian 
! | | crabapple. 
64*; ! ! | 
Tappan----------- | --- {Siberian peashrub,|Northern white- Eastern white pinejImperial Carolina 
| nannyberry | cedar, eastern poplar. 
ነ 
1 
1 
[| 
i 
1 
[| 
I 
[| 
4 
L| 
፥ 
۱ 
1 
1 
| 
1 
1 


silky dogwood, 
common ninebark, 


١ 
| 
1 
V 
۱ 
۱ 
1 
[i 
| 
t 
| 
۱ 
1 
1 
| 
| 
1 
t 
1 
1 
1 
۱ 
1 
1 
t 
| 
1 
1 
1 
1 
1 
t 
t 
] 
] 
1 
1 
4 
| 
1 
| 
[| 
4 
| 
1 
| 
1 
1 
1 
1 
| 
1 
፥ 
1 
[] 
i 
! pine, green ash. 
1 
1۱ 
| 
۱ 
| 
1 
| 
1 
| 
| 
| 
| 
t 
1 
1 
! 
1 
۱ 
1 
1 
1 
1 
٦ 
| 
| 
1 
1 
1 
| 
٦ 
ص‎ 
፥ 
1 
1 
1 
1 
1 
1 
4 
1 
1 
1 
۱ 
1 
| 
Amur maple. i 
፡ 


[| 
1 
1 
1 
1 
1 
! 
1 
| 
| 
1 
] 
' 
፡ 
| 
1 
[ 
1 
i 
65B--------------- --- |American {Austrian pine-----j Eastern white --- 
Fulton | cranberrybush, | 
! Tatarian i 
| honeysuckle, Amur} 
! honeysuckle, | 
| arrowwood, Amur | 
| privet, | 
| Washington | 
| hawthorn, eastern | 
| redcedar. 1 
1 1 
66----- em | -- {Amur privet, jNorthern white- Eastern white --- 
Latty | | Siberian | cedar, black pine, Norway 
! | crabapple, silky | willow. spruce. 
! | dogwood. 1 
1 1 1 
678።መ==>>====>>>>>> | Vanhoutte spirea ¡Eastern redcedar, ¡White spruce, Eastern white Imperial Carolina 
Pipestone H | American | northern white- pine, green ash, poplar. 
| | cranberrybush, | cedar, Manchurian! Norway spruce. 
| | silky dogwood. | crabapple. 
"T | | | 
፡ 1 1 i 
Edwards----------| --- iAmur privet, {Manchurian White spruce, መመ 
| | nannyberry | crabapple, green ash, black 
i | viburnum, | northern white- willow. 
| | American | cedar. 
| 1 cranberrybush, | 
| ! | 
۱ ١ 1 
1 ፥ ۱ 
t t 1 
1 t i 


See footnote at end of table. 
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TABLE 10.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


1 Trees having predicted 20-year average height, in feet, of-- 
Soil name and ! H H H 1 
map symbol | «8 | 8-15 1 36-25 | 26-35 | 35 
一 -一 一 一 
1 | | ፡ 1 
۱ 1 1 ۱ ! 
1 [i [| [i | 
69*: | ! | | | 
Adrian----------- | --- {Silky dogwood, {Northern white- {Eastern white {Imperial Carolina 
| | common ninebark, | cedar. | pine, Siberian | poplar. 
| | Amur privet, | | crabapple, green | 
! | American | | ash. | 
| | cranberrybush, | | | 
| | late lilac, | i ! 
۱ | Japanese tree | | H 
| | lilac, nannyberry! i i 
| | viburnum. | ! | 
| H | ! | 
71A-------------- -} --- {Amur maple, silky {White spruce, [Green ash, eastern | Imperial Carolina 
Rapson | 1 dogwood, American; northern white- | white pine, | poplar. 
| | cranberrybush, | cedar. | Norway spruce, | 
| | lilac, Amur | | red maple. ! 
| | privet. | [ 1 
| | | | 
75. | | | | | 
Aguents ! | | H | 
۱ 1 ፡ | | 
"ét. | | | | | 
EIES | | ! | | 
| | 1 1 | 
7: | | | | | 
Aguents. | | ! 1 | 
t 1 
Psamments. | | | | | 
1 1 1 اص‎ 
YL ٹت ٹج‎ | --- ISilky dogwood, ¡Norway spruce----- |Northern white- | --- 
Olentangy | | Tatarian | ! cedar, eastern | 
| | honeysuckle, | | white pine, | 
| | American | | Austrian pine. | 
| | cranberrybush. [ i | 
1 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Tuscola County, Michigan 


(Some terms that describe restrictive soil features are defined in the Glossary. 
of "slight," "moderate," and "severe." 


1 
Soil name and | 
map symbol | 

1 


3እመመመመ=መመመመመመመመመመመመመሠ= iSevere: 
Shebeon | wetness, 
| percs slowly. 
4 
ዓ8-----፦-===-=›-›-==-መመ=መ= ISevere: 
Covert | too sandy. 
| 
6A*: | 
Tappan--------------- iSevere: 
| ponding, 
፡ 
Avoca---------------- Severe: 
| wetness. 
1 
8A*: ۱ 
اس م د سب اسان وڑچ رچ‎ Severe: 
| ponding. 
4 
Londo---------------- iSevere: 
! wetness. 
| 
10B------------------- |Severe: 
Pipestone 1 wetness, 
1 too sandy. 
| 
l1B------- ------------ |Severe: 
Metamora | wetness, 
| 
12 ------ iSevere: 
Corunna | ponding. 
l3A*: | 
1፳16፳08””መመመመመመመ=መመመመመ===|5676፲ፎ2 
| wetness. 
| 
Belleville----------- |Severe: 
ponding. 


1 

| 

| 
14A-------------------|Severe: 
Avoca | wetness. 
1 


A enmmnone | Severe: 


Essexville | ponding. 
19A------------------- |Severe: 
Wasepi | wetness. 

| 
20B*: | 
Guelph---------------|S1ight---------- 

| 
Londo---------------- ¡Severe: 

wetness. 


See footnote at end of table. 


Camp areas 


Severe: 
percs slowly. 


Severe: 
too sandy. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
ponding. 


Moderate: 
wetness, 
percs slowly. 


Severe: 
wetness, 
too sandy. 


Moderate: 
wetness, 
percs slowly. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
ponding. 


Moderate: 
wetness, 
small stones. 


Slight---------- 


Moderate: 
wetness, 
percs slowly. 
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Playgrounds 


Severe: 
wetness, 
percs slowly. 


Severe: 
too sandy. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
too sandy, 
wetness. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
small stones, 
wetness, 


Moderate: 
slope. 


Severe: 
wetness. 


Moderate: 
wetness. 


vere: 
oo sandy. 


co 


Severe: 
ponding. 


Severe: 
etness. 


z 


Severe: 
ponding. 


Moderate: 
wetness. 


4 

' 

1 

Li 

| 

[| 

| 

| 

1 

| 

1 

1 

١ 

1 

1 

I 

1 

t 

[| 

4 

L| 

1 

| 

1 

| 

[| 

1 

1 

| 

| 

| 

1 

t 

| 

1 

| 

| 

1 

፡ 

0 

1 

| 

1 

| 

1 

[| 

፡ 

1 

| 

| 
!Severe: 
| wetness, 
| too sandy 。 
1 
| 
| 
1 
] 
| 
1 
| 
1 
1 
4 
1 
| 
| 
| 
| 
1 
1 
| 
|| 
፡ 
[| 
1 
1 
1 
4 
| 
t 
| 
| 
! 
1 
| 
i 
t 
1 
! 
| 
1 
| 
1 
| 
۱ 
| 
| 
| 
۱ 
t 
1 
1 
! 
| 
| 
1 
[| 
| 
| 
t 
! 
| 
| 


Moderate: 
wetness. 


vere: 
onding. 


O © 


vere: 
etness. 


zo 


Moderate: 
wetness. 


Slight---------- 


Moderate: 
wetness. 


See text for definitions 
Absence of an entry indicates that the soil was not rated] 


Moderate: 
wetness. 


derate: 
roughty, 
oo sandy. 


rao 


Severe: 
ponding. 


Severe: 
wetness. 

Severe: 
ponding. 

Moderate: 


wetness. 


Severe: 
wetness. 


derate: 
etness. 


£ © 


vere: 
onding. 


Lei] 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
ponding. 


Moderate: 


wetness, 
droughty. 


Slight. 


Moderate: 
wetness. 


Golf fairways 
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TABLE 11.--RECREATIONAL DEVELOPMENT- -Continued 


Soil name and | Camp areas | 
1 
1 


Picnic areas 


Playgrounds 


| | 
| Paths and trails) Golf fairways 
] 
[| 


map symbol ! | 


1 
20C------------------- Moderate: 


4 
፡ 
[| 
| 
Guelph ! slope. | 
1 
20D2-------- ce | Severe: | 
Guelph ! slope. 1 
1 1 
21B------------------- Severe: i 
Wixom | wetness. | 
| | 
25 እመመመመመመመመመመመመመመ=መመ=መ== |Severe: | 
Londo ! wetness, 
| | 
26B------------------- Moderate: | 
Perrin 1 wetness. 1 
۱ 4 
27B--------- ---------- !S11ght----------! 
Boyer | i 
| 1 
27C------------------- [Slight---------- i 
Boyer | | 
28B*: 1 ! 
Marlette------------- |Slight---------- | 
| | 
| | 
Capac------ -2---------|Severe: ! 
! wetness. | 
i ! 
i | 
28C------------------- (Moderate: | 
Marlette | slope. | 
| 1 
2BD, 28E-------------- Severe: | 
Marlette | slope. | 
1 1 
29B-------------------|Slight---------- | 
Metea | | 
1 
30B------------------- Slight------- + 
Spinks | 
1 | 
80C------------------- iModerate: | 
Spinks | slope. | 
| | 
30D, 30E-------------- severe: | 
Spinks | slope. | 
1 
32B-------------------|Severe: | 
Thetford wetness. | 
| | 
33-------------------- iSevere: | 
Granby | ponding. | 
35-8 دح‎ ui Rr scudo مود‎ iSevere: | 
Wolcott | ponding. | 
i | 
36-------------------- ISevere: | 
ponding. | 
1 


Tappan | 
[| 


See footnote at end of table. 


Moderate: 
slope. 


Moderate: 
wetness, 
percs slowly. 


Moderate: 
wetness. 


S1ight---------- 


Slight--------- - 


Slight---------- 


Moderate: 
wetness, 
percs slowly. 


Moderate: 
slope. 


Severe: 
slope. 


Slight---------- 


Moderate: 
wetness. 


1 
| 
۱ 
] 
t 
| 
] 
| 
[ 
1 
1 
t 
۱ 
1 
۱ 
۱ 
[| 
۱ 
۱ 
1 
Li 
| 
| 
{ 
1 
t 
1 
۱ 
| 
1 
1 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
small stones. 


Severe: 
slope. 


Moderate: 
slope, 
small stones. 


Severe: 
wetness. 
Severe: 


slope. 


Severe: 
slope. 


Moderate: 
slope. 


Moderate: 


| slope. 


e 
wetness. 
Severe: 

ponding. 


Severe: 
ponding. 


Severe: 
ponding. 


Slight----------jModerate: 
5 


| 
| 
| 
1 
1 
| lope. 
1 
Moderate: ¡Severe: 
slope. | slope, 
4 
Severe: |Severe: 
wetness. | wetness. 
4 
Moderate: |Moderate: 
wetness. | wetness. 


Slight----------|Moderate: 
droughty. 


Slight-------- -- |Slight. 
Moderate: Moderate: 
etness. wetness. 


£ 


slope. 
Moderate: Severe: 
slope. slope. 
Slight---------- Moderate: 
1 droughty. 
| 
Slight----------|Moderate: 
| droughty. 
S1ight---------- Moderate: 
| droughty, 
1 slope. 
1 
Moderate: jSevere: 
slope. [ slope. 
Moderate: |Noderate: 
wetness. wetness, 
| droughty. 
] 
Severe: |Severe: 
ponding. | ponding. 
1 
Severe: ¡Severe: 
ponding. | ponding. 
1 
Severe: | Severe: 
ponding. | ponding. 
| 


Tuscola County, Michigan 
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Soil name and 


| Camp areas 
map symbol | 


( 
f 
i 
372--.------2--—--------- | Severe: 
i 
| 
t 
i 


Adrian ponding, 
excess humus. 
3Be------------------- ¡Severe: 
Tobico | ponding. 
i 
39B--------- -መመመ=መመመመመ Moderate: 
Ottokee | wetness. 
| 
40B------------------- Severe: 
Chelsea | too sandy. 
1 
40C------------------ -!Severe: 
Chelsea too sandy. 


| 
i 
| 
| 
| 
| 
! 
وی وی‎ Severe: 
۱ 
| 


Gilford ponding. 
i 
هح‎ መመመመመ መመመጨመመመመመሙመ iSevere: 
Houghton | ponding, 
i excess humus. 
4 
52AÀ----------------- -- Severe: 
Landes | flooding. 
| 
53-~~~~---~--~------~~~1Severe: 
Sloan H flooding, 
1 wetness, 
ጸ48ጃ----ሙመመመመ መጨመጨመጨመመ መመ ፍዉ | Severe: 
Capac | wetness. 
| 
655መመመመመመመመጨጨመ --------- ¡Severe: 
Cohoctah | wetness, 
| flooding. 
٦ 
56--------------------lSevere: 
Edwards | ponding, 
1 excess humus. 
1 
57-------- T----------- ¡Severe: 
Palms | ponding, 
/ excess humus. 
t 
58--------------------lSevere: 
Thomas | ponding, 
| excess humus. 
| 
59 -- መመመ |Severe: 
Pella ponding. 


62A -------------------lgevere: 


1 
Sanilac | wetness. 
| 
63- መመመመመመመመመመመመመመመሙውሙ 5 
Bach | ponding. 
1 


See footnote at end of table. 


Picnic areas 


Severe: 
ponding, 
excess humus. 


Severe: 
ponding. 


Moderate: 
wetness. 


Severe: 
too sandy. 


Severe: 
too sandy. 


Severe: 
ponding. 


Severe: 
ponding, 
excess humus. 


Slight---------- 


Severe: 
wetness, 


Moderate: 
wetness, 
percs slowly. 


Severe: 
wetness. 


Severe: 
excess humus, 
ponding. 


Severe: 
ponding, 
excess humus. 


Severe: 
ponding. 


Moderate: 
wetness, 
percs slowly. 


Severe: 
ponding. 


Playgrounds 


Severe: 
ponding, 
excess humus. 


Severe: 
ponding. 


Moderate: 
slope, 
wetness. 


Severe: 
too sandy. 


Severe: 
too sandy, 
Slope. 


Severe: 
ponding. 


Severe: 


ponding, 
excess humus. 


etness. 


€ 


Severe: 
wetness. 


Severe: 
wetness, 
flooding. 


Severe: 
excess humus, 
ponding. 


Severe: 
ponding, 
excess humus. 


xcess humus, 
ponding. 


Severe: 
ponding. 


Severe: 


wetness. 


Severe: 
ponding. 


Severe: 
ponding, 
excess humus. 


Severe: 
ponding. 


vere: 
oo sandy. 


cto 


Severe: 
ponding. 


evere: 
ponding, 
excess humus. 


Moderate: 
wetness. 


Severe: 
wetness. 


e 
ponding, 
excess humus. 


e 
ponding, 
excess humus. 


Severe: 
ponding, 
excess humus. 


Severe: 
ponding. 


Moderate: 
wetness. 


Severe: 
ponding. 


0 
| Golf fairways 
| 
| 


| 

| Severe: 

| excess humus, 
i ponding. 
i 

| 

1 

| 

[| 


Severe: 
ponding. 


iModerate: 
1 droughty. 


Moderate: 
droughty. 


1 

t 

i 

i 

1 

1 

1 

1 

[| 

| 
IModerate: 
| slope, 
! droughty. 
| 

t 

4 

| 

1 

Li 

1 

L| 

۱ 

፡ 

1 

| 

1 

፥ 


Severe: 
ponding, 


Severe: 
excess humus, 
ponding. 

I Moderate: 
droughty, 
flooding. 


Severe: 
wetness. 


M 


e 
flooding, 
wetness. 


| 
| 
۱ 
t 
L| 
t 
4 
4 
1 
1 
f 
1 
| 
| 
1 
| 
1 
| 
| 
اص‎ 
[] 
| 
1 
1 
| 
፥ 
| 
t 
|Severe: 
| excess humus, 
1 ponding. 
1 
| 
1 
1 
| 
1 
1 
| 
۱ 
! 
| 
1 
| 
| 
| 
4 
1 
| 
| 
1 
1 
1 
፡ 
1 
t 
1 
[ 
1 
1 
፡ 
1 
4 
1 
| 
1 


e 
ponding, 
excess humus. 


Severe: 
ponding. 


Moderate: 
wetness. 


Severe: 


e 
ponding. 
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TABLE 11.--RECREATIONAL DEVELOFMENT--Continued 


ux -  — ۸0 ———— ———— —— Y nn نے‎ 


y 4 1 1 1 
Soil name and | Camp areas | Picnic areas | Playgrounds Paths and trails! Golf fairways 
map symbol i ! i | | 
| | | 1 | 
1 + + 1 1 
| | | | | 
1 t | t [i 
64*: 1 i | | | 
Tappan-------- =======|66ሃ6፲ዊፎ Severe: Severe: Severe: | Severe: 
| ponding. | ponding. | ponding. ponding. ! ponding. 
] 4 1 ፥ 1 
Lenawee Variant------|Severe: !Severe: !Severe: Severe: Severe: 
| ponding. | ponding. ! ponding. | ponding. | ponding. 
1 1 1 | [| 
65Be | Severe: |Moderate: Severe: Moderate: |Moderate: 
Fulton | wetness. | wetness, | wetness. | wetness. | wetness. 
| | percs slowly, | | | 
| | i | i 
66--------------------|Severe: |Severe: !Severe: ¡Severe: ¡Severe: 
Latty 1 ponding. | ponding. | ponding. | ponding, i ponding. 
| 1 | 
67B-------------------|Severe: ISevere: jsevere: 1Severe: |severe: 
Pipestone | wetness, | wetness, | too sandy, | wetness, | wetness, 
| too sandy. | too sandy 。 | wetness. | too sandy. | droughty. 
69*: | | | | ! 
Edwards--------------|Severe: ¡Severe: ¡Severe: [Severe: Severe: 
| ponding, | excess humus, | excess humus, | ponding, ! excess humus, 
| excess humus. | ponding, i ponding. | excess humus. | ponding. 
1 1 1 | | 
Aürian------------ ---|Severe: Severe: ¡Severe: iSevere: jSevere: 
| ponding, | ponding, | ponding, | ponding, | excess humus, 
| excess humus. | excess humus. | excess ۰ ! excess humus. 1 ponding. 
| 4 1 
وی‎ ው ንን دس‎ AN |56፻6፻6: Severe: Severe: ¡Severe: 
Rapson | wetness. i wetness. [ wetness. | wetness. | wetness. 
1 | [| 
754, | | | | | 
TO | | i | | 
1 i 1 4 [| 
76. | | | ! i 
Pits H | | | ! 
| H | | 
/۸ | | | | | 
Aguen ts. | | | | | 
Psamments. | | | ! | 
| | | | | 
78---------------- -~-= | Severe: |Severe: |Severe: Severe: Severe: 
Olentangy | ponding, | ponding, | excess humus, ponding, | ponding. 
| excess humus, | excess ۰ | ponding. | excess humus. | 
1 
| t 


人 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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Absence of an entry indicates that the 


TABLE 12.--WILDLIFE HABITAT 


good," "fair," "poor," and "very poor." 


iPotential as habitat for-- 


Potential for habitat elements 


Tuscola County, Michigan 


[See text for definitions of " 
soil was not rated] 
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ential for at elements (Potential as habitat for-- 
Soil name and T T Wild | T T USE مرب ووو‎ E سا‎ 


| | 1 
map symbol | Grain {Grasses | herba- 


4 [| | 1 | | 
1 ‘Hardwood! Conif- {Wetland {Shallow Open land ¡Woodland | Wetland 
jand seed} and ceous | trees | erous | plants | water vilàlifejwildlife|wildlife 
crops legumes | plants | i plants i | areas | | | 
i i | | i ' | | 1 i 
| 1 ! 1 4 1 V | 1 
77*: ! i | | | i | | | | 
Aguents. ! | 1 | | | | | | i 
| | | | | | | | | 
Psamments. | | | | | | ! | | ! 
| | | | | | ! | | | 
78-----------------|Poor ¡Poor ¡Very ¡Very ¡Very | 6964 [Good !Poor |Very Poor. 
Olentangy | | | poor. | poor. | poor. | | 1 | poor. ! 
] 1 | [i ۱ 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Tuscola County, Michigan 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated. 
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See text for definitions of 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation] 
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cave, | ponding. 


See footnote at end of table. 
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Dwellings 
with 
basements 
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ponding. 
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ponding. 


Severe: 
wetness. 
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wetness. 
Severe: 
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Small 
commercial 
buildings 


Severe: 
wetness. 


Moderate: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
wetness. 
Severe: 


wetness. 


Severe: 
ponding. 


Severe: 
wetness, 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
ponding. 


Local roads 
and streets 


Severe: 
frost action. 


Moderate: 
wetness. 


Severe: 
low strength, 
ponding, 
frost action. 


Severe: 
wetness. 


Severe: 
low strength, 
ponding, 
frost action. 


Severe: 
frost action. 


Severe: 
wetness. 


Severe: 
frost action. 


Severe: 
ponding, 
frost action. 


Severe: 
wetness. 


Severe: 
ponding, 
frost action. 


Severe: 
wetness. 


Severe: 
ponding, 
frost action. 


1 
ds 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Lawns and 


landscaping 


ل —-— 9-6۵8 P ————— A‏ سس سے 


Moderate: 
wetness. 


Moderate: 
droughty, 
too sandy. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
ponding. 


Moderate: 
wetness. 


Severe: 
wetness. 
Moderate: 


wetness, 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
ponding. 
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TABLE 13.--BUILDING SITE DEVELOPMENT--Continued 


1 1 t 1 1 ۱ 
Soil name and | Shallow ! Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with ! commercial | and streets | landscaping 
| 1 basements | basements | buildings | 
| | | | | ۱ 
]9A---------------|Severe: |Severe: |Severe: 'Severe: !Severe: 'Moderate: 
Wasepi | cutbanks cave,! wetness. | wetness. | wetness. ! frost action. | wetness, 
! wetness. | | | ! droughty. 
] 1 1 1 
20B*: | | [ | | ۱ 
Guelph---------- Moderate: !Slight--------- Moderate: (Moderate: ¡Moderate: ‘Slight. 
| wetness. | | wetness. | slope. | frost action. 1 
1 1 | 
Londo----- ምና ከገቻ [Severe: ¡Severe: ¡Severe: Severe: IModerate: 
wetness. | wetness. | wetness. | wetness. | frost action. ! wetness. 
1 1 1 1 
20C--------------- IModerate: IModerate: \Moderate: ‘Severe: 'Moderate: |Moderate: 
Guelph | slope. | slope. | slope. | slope. | slope, | slope. 
| | frost action. 
| | | | | | 
20D2--------- -2----|Severe: ISevere: Severe: ) Severe: |Severe: | Severe: 
Guelph | slope. | slope. | slope. | slope. | slope. ! slope. 
v | | 1 اص‎ 
21B--------------- |Severe: ISevere: \Severe: Severe: | Severe: | Severe: 
Wixom [ cutbanks cave, | wetness. | wetness. | wetness. | wetness. | wetness. 
| wetness, 1 1 | 1 1 
1 1 1 ۱ 4 4 
AN UED GRAU Severe: | Severe: | severe: |severe: severe: Moderate: 
Londo ! wetness. ! wetness. ! wetness. 1 wetness. | frost action. | wetness. 
| $ 1 | 
26B-------- ------- | Severe: Moderate: Severe: (Moderate: (Moderate: | Moderate: 
Perrin | cutbanks cave, j wetness. | wetness. | wetness. | wetness, | droughty. 
i wetness. i i | ! frost action. | 
1 1 1 t 4 
27B------ T—-—---- -=| Severe: ۱29۳ {Slight መመመመመመመ= |Slight---------|Slight---------iSlight. 
Boyer | cutbanks cave. ! | 1 | 
1 1 1 1 I ١ 
27C---------------|Severe: [S11ght-- = --Islight---------|Moderate: Isiight---------|Slight. 
Boyer ! cutbanks cave. | 1 ! slope. | | 
4 4 1 [i | t 
28B*: | | i ! ! | 
Marlette---------!Slight---------|Slight---------|Slight--------- | Moderate: | Severe: ‘Slight. 
i | ! 1 slope. | low strength. | 
۱ ] ' | | 1 
Capac----- -------|Severe: |Severe: ISevere: |Severe: |Severe: |Moderate: 
| wetness. | wetness. | wetness. | wetness. | frost action. | wetness. 
1 0 | | | t 
28C----- ---------- IModerate: ‘Moderate: ‘Moderate: !Severe: ISevere: 'Moderate: 
Marlette | slope。 | slope. | slope. | slope. 1 low strength. ! slope. 
1 4 1 | ۱ 1 
28D, 28E---------- Severe: Severe: Severe: ¡Severe: |Severe: |Severe: 
Marlette ! slope. | slope. i slope. | slope. | low strength, | slope. 
| | | | | slope. | 
| ! | | ! | 
29B----------- »--- İ Severe: IS1ight---------|Slight--------- |Slight--------- (Moderate: 'Moderate: 
Metea | cutbanks Cave. | | | | frost action。 ! droughty, 
1 1 1 | 1 4 
30B--------------- | Severe: [Slight ----- ---- |Slight--------- سی‎ -------- -iSlight--------- |Moderate: 
Spinks | cutbanks cave. i | i i ! droughty. 
1 I | 1 1 4 
30C--------------- |Severe: 'Moderate: IModerate: ¡Severe: IModerate: 'Moderate: 
Spinks | cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
i ! i | | ! slope. 
i i ! | | | 
30D，30E----------1Severe: ISevere: |Severe: | Severe: l Severe: |Severe: 
Spinks | cutbanks cave,| slope. | slope. ! slope. | slope. | slope. 
! slope. | | | | | 
[| 4 1 1 1 1 
1 ۱ 1 1 Li 4 


See footnote at end of table. 
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Soil name and 
map symbol 


TABLE 13.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Dwellings 
without 


Dwellings 
with 
basements 


Small 
commercial 


Local roads 
and streets 
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Lawns and 
landscaping 


1 basements | | buildings i i 


32B------- سم‎ 
Thetford 


مس سن سنا 
Granby‏ 


Adrian 


Chelsea 


Gilford 


45---------------- 


Houghton 


1 
! 
1 
¡Severe: 

¡ cutbanks cave, 
| wetness, 

| 

4 


iSevere: 

| cutbanks cave, 
| ponding. 
1 


Severe: 
ponding. 


۱ 

1 

| 

1 

፡ 

١ 

[| 

1 
|Severe: 
| ponding, 

| cutbanks cave, 
| excess humus. 


Severe: 


| cutbanks cave, 
i ponding. 


cutbanks 


[| 

፡ 

۱ 

i 

| cave, 
| wetness. 
۱ 

| 

| 

1 

| 

| 


¡Severe: 


| Cutbanks cave, 


cave, 


xcess humus. 


| cutbanks cave. 


Severe: 


| wetness. 
1 
i 


See footnote at end of table. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
ponding, 
low strength. 


Severe: 
ponding. 


Moderate: 
wetness. 


Moderate: 
Slope. 


Severe: 
ponding. 


Severe: 
ponding, 
low strength. 


Severe: 
flooding. 


Severe: 
flooding, 
wetness, 


Severe: 
wetness. 


z 


go 


Se 


vere: 
etness, 


vere: 
onding. 


vere: 


ponding. 


Se 


vere: 


ponding. 


Se 


vere: 


wetness. 


Slight--------- 


Mo 
S 


low strength. 


Se 
f 


Se 
f 
۷ 


88 
ሦ 


derate: 
lope. 


vere: 


looding. 


vere: 


looding, 


etness. 


vere: 
etness. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
ponding, 
low strength. 


Severe: 
ponding. 


Moderate: 
wetness. 


Severe: 


Severe: 
ponding, 
low strength. 


Severe: 
flooding. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness. 


Moderate: 
wetness, 
frost action. 


Severe: 
ponding. 


Severe: 
low strength, 
ponding, 
frost action. 


Severe: 
ponding, 
low strength, 
frost action. 


Severe: 
ponding. 


Moderate: 
wetness. 


ISLHight--------- 


| 
| 
IModerate: 
slope, 


Severe: 
ponding, 
frost action, 


Severe: 
ponding, 
low strength, 
frost action. 


Severe: 
flooding. 


Severe: 
low strength, 
wetness, 
flooding. 


Severe: 
frost action. 


Moderate: 
wetness, 
droughty. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
excess humus, 
ponding. 


Severe: 
ponding. 


一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 中 -一 一 一 一 一 


Moderate: 
droughty. 


Moderate: 
droughty. 


Moderate: 
slope, 
droughty. 


Severe: 
ponding. 


Severe: 
excess humus, 
ponding. 


Moderate: 
droughty, 
flooding. 


Severe: 
wetness. 


Moderate: 
wetness. 
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| 
Soil name and | 
map symbol | 


65-- መመ መመመመመመመመመ --- | Severe: 
Cohoctah | wetness, 

| 

| 
56---------- ------|Severe: 
Edwards | ponding, 

| e 

t 

| 


57--መመመመመመመመመ==መመ= | Severe: 
Palms 


4 

| ponding. 

| 
5B---------------- Severe: 
Thomas | ponding. 
59g----------2-2-----lSevere: 
Pella ponding. 


[ 
i 
| 
| 
i 
1 
| 
| 
62A-77---7-------- | Severe: 
[ 
t 
1 
1 
| 
| 
| 


Sanilac cutbanks 
wetness. 
693መመመመመመመመመመመመመመመመ Severe: 
Bach cutbanks 
ponding. 
68*: 
Tappan-----------|Severe: 
ponding. 


[| 
1 
t 
1 
1 
I 
۱ 
| 
| 
1 
1 
| 
| 
Lenawee Variant--|Severe: 
| ponding. 
1 
| 
۱ 
፥ 
፥ 
| 
1 
| 
፥ 
4 
1 
1 
| 
[| 
1 
1 
[| 


65B---------------[Severe: 
Fulton wetness. 
66------- መመመ --- | Severe: 
Latty ponding. 
67B------ =" | Severe: 
Pipestone | cutbanks 
| wetness. 
69%; | 
Edwards----------|Severe: 
| ponding, 
le 
1 
| 
4 


1 
[| 
| 
y 
| 
xcess ۰ | 
4 
1 
1 
۱ 
4 
ì 


xcess humus. 


TABLE 13.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


| 
1 
| 
| 
| | basements basements buildings | i 
t 
| 
1 
٦ 
1 
1 
| 


excess humus, 


cave, 


cave, 


| 


cave, i 


| 
| 
| 
| 
| 


See footnote at end of table. 


Dwellings 
without 


Severe: 
wetness, 


cutbanks cave.} flooding. 


Severe: 
ponding, 
low strength. 


Severe: 
ponding, 
low strength. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness, 
shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


wetness. 


Severe: 
ponding, 
low strength. 


| Dwellings 
| with 


Severe: 
wetness, 
flooding. 


Severe: 
ponding, 
low strength. 


Severe: 
ponding, 
low strength. 


۱ 
۱ 
1 
| 
1 
4 
1 
| 
| 
1 
4 
1 
I 
y 
1 
| 
| 
4 
[| 
| 
1 
| 
[i 
| 
| 
i 
l Severe: 
| ponding. 
| 
| 
1 
፥ 
| 
፥ 
1 
1 
1 
1 
1 
| 
t 
1 
1 
4 
1 
1 
۱ 
] 
1 
1 
| 
| 
| 
1 
| 
4 
1 
) 
| 
[] 
| 
i 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
wetness, 
shrink-swell. 


Severe: 


ponding, 
shrink-swell. 


Severe: 
wetness. 


Severe: 
ponding, 
low strength. 


1 
| Small 
| commercial 


Severe: 
wetness, 
flooding. 


Severe: 
ponding, 
low strength. 


Severe: 
ponding, 
low strength. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
wetness. 


| 
| 
| 
| 
i 
| 
| 
i 
i 
i 
| 
| 
1 
i 
4 
| 
| 
| 
i 
1 
| 
( 
| 
| 
| 
1 
H 
| 
|Severe: 
| ponding. 
| 
| 
| 
i 
| 
i 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
wetness, 
shrink-swell. 


Severe: 
ponding, 
shrink-swell, 


Severe: 
wetness. 


Severe: 
ponding, 
low strength. 


Local roads 
and streets 


Severe: 
flooding, 
frost action, 
wetness. 


Severe: 
ponding, 
frost action, 
low strength. 


Severe: 
ponding, 
frost action, 
subsides. 


Severe: 
low strength, 


ponding, 
frost action, 


vere: 
ow strength, 
onding, 

rost action. 


MI oed 


vere: 
onding, 
rost action. 


mo ወ 


Severe: 
low strength, 
ponding, 
frost action. 


Severe: 
low strength, 
ponding, 
frost action. 


Severe: 
low strength, 
Shrink-swell. 


Severe: 
shrink-swell, 
ponding, 
low strength. 


Severe: 
wetness. 


Severe: 
ponding, 
frost action, 
low strength. 


1 
1 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
| 
H 
! 
| 
| 
l 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
۱ 
| 
| 
| 
| 
| 


Soil Survey 


Lawns and 
landscaping 


Severe: 
flooding, 
wetness. 


Severe: 
excess humus, 
ponding. 


Severe: 
pondíng, 
excess humus. 


Severe: 
ponding, 
excess humus. 


Severe: 
ponding. 


Moderate: 
wetness. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
ponding. 


Moderate: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness, 
droughty. 


Severe: 
excess humus, 
ponding. 
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TABLE 13.--BUILDING SITE DEVELOPMENT--Continued 


| | 1 1 
Soil name and | Shallow | Dwellings | Dwellings |! Small | Local roads | Lawns and 
map symbol | excavations ! without | with | commercial | and streets | landscaping 
| | basements | basements | buildings | | 
| 1 4 4 1 ١ 
| 1 ۱ 
4 ۱ | i | i 
spa: | | | | | | 
Adrian----------- Severe: ‘Severe: | Severe: (Severe: | Severe: | Severe: 
| ponding, 1 ponding, i Ponding. i Ponding, I ponding, 1 excess humus, 
١ Cutbanks cave,| low strength. ! | low strength. | low strength, | ponding. 
! excess humus. 1 | H | frost action. 1 
t | ۱ ፥ ፥ 
71A----------- -2---lSevere: |Severe: | Severe: iSevere: Í Severe: ¡Severe: 
Rapson | cutbanks cave, wetness. | wetness. | wetness. | wetness. | wetness. 
! wetness. | | | 1 1 
| | | | | | 
2. | | | | | | 
Aquents | | | | | | 
4 | 1 ۱ t r 
76*, | ! | | ! ! 
Pits | H [ | i | 
| | | | | 1 
77*: | | | | | | 
Aquents. | i | | | | 
| | | | | | 
Psamments, | | | i | | 
| i | ! ! | 
78------ T—-------lSevere: | Severe: | Severe: Severe: Severe: Severe: 
Olentangy | excess humus, | ponding, | ponding. | ponding, | low strength, | ponding. 
1 ponding. 1 low strength. | ! low strength. ! ponding, ! 
| | |. | 


| | rost action, 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[Some terms that describe restrictive 1 
"slight," "poor," and other terms. 
information in this table indicates the dominant soi 


onsite investigation] 


TABLE 14.--SANITARY FACILITIES 


l features are defined in the Glossary. 
Absence of an entry indicates that the soil was not rated. The 
1 condition but does not eliminate the need for 


Soil Survey 


See text for definitions of 


Soil name and 
absorption 


Septic tank 


Sewage lagoon 
areas 


Daily cover 
for landfill 


fields ! | i 


1 
| 
1 
map symbol i 
፡ 
| 


| 

3A----------------- -|Severe: 
Shebeon wetness, 

percs slowly. 
4B------------------|Severe: 
Covert wetness, 

poor filter. 
6A*: 


ponding, 
percs slowly. 


AVOCAL- LDL e... Severe: 
wetness, 
percs slowly, 


| 

፡ 

١ 

| 

1 

t 

[| 

| 

| 

1 

| 

Tappan------------- [ Severe: 

| 

| 

1 

4 

4 

| 

| 

| poor filter。 
t 
[| 


8A*: H 
Tappan------------- |Severe: 

i ponding, 

| percs slowly. 
Londo----- -2--------|Severe: 

| wetness, 

! percs slowly. 

| 
10B----------------- |Severe: 
Pipestone | wetness, 

| poor filter. 

| 
11B----- ------2------|Severe: 
Metamora ! percs slowly, 

| wetness. 

| 
12------------------ !Severe: 
Corunna | ponding, 

percs slowly. 

13A*: ۱ 
Wixom----- »-------- | Severe: 

| wetness, 

i percs slowly, 

| poor filter. 
Belleville------- --lSevere: 

| ponding, 

! percs slowly. 

| 
14A----------------- ISevere: 
Avoca ! wetness, 


| 

| percs slowly, 
1 poor filter. 
1 


See footnote at end of table. 


Slight----------- 


Severe: 


seepage, 
wetness. 


Severe: 
ponding. 


Severe: 
seepage, 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
wetness, 
seepage. 


Severe: 
seepage, 
ponding. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
ponding. 


Severe: 
seepage, 
wetness. 


1 
| Trench | እ፲68 
| sanitary | sanitary 
| landfill | landfill 
| | 
¡Severe: |Severe: 
| wetness, | wetness. 
| | 
| 
| Severe: I Severe: 
| seepage, ! seepage, 
| wetness, | wetness. 
| too sandy. | 
| | 
| | 
\Severe: ‘Severe: 
| ponding. | ponding. 
| | 
፡ | 
Severe: |Severe: 
wetness. | seepage, 
H | wetness. 
| | 
| | 
۱ | 
|Severe: Severe: 
! ponding. ! ponding. 
| | 
1 
Severe: Severe: 
| wetness. | wetness. 
| 
| | 
¡Severe: ¡Severe: 
| Seepage, | seepage, 
| wetness, | wetness. 
1 too sandy. 1 
1 1 
!Severe: !Severe: 
| wetness. | wetness, 
| | Seepage。 
1 1 
|Severe: Severe: 
| ponding. seepage, 
| ponding. 
| | 
| i 
Severe: Severe: 
| wetness. | seepage, 
| | wetness. 
| | 
i | 
!Severe: ¡Severe: 
| ponding. | seepage, 
| 1 ponding. 
1 [ 
Severe: |Severe: 
wetness. | seepage, 
| wetness. 
| 
| 
LI 


Poor: 
wetness. 


i 
| 
| 
| 
| 
1 
1 
| 
| too sandy 。 
| 
| 
1 
v 
1 
1 
፥ 
| 
| 
1 
| 


Poor: 
wetness. 


Poor: 
ponding. 


1 
| 
| 
1 
| 
i 
1 
| 
|Poor: 
| wetness. 

( 

| 

IPoor: 

| seepage, 

| too sandy, 
! wetness. 

[| 

l Poor: 

| wetness. 
i 

፡ 

| poor: 

| ponding. 
| 

| 

] 

1 

|ጅዕዕጅ፥ 
wetness. 


Poor: 
ponding. 


Poor: 


| 
| 
1 
| 
1 
1 
1 
y 
| 
1 
4 
1 
۱ 
t 
| 
i wetness. 
| 

[| 

1 

| 
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TABLE 14.--SANITARY FACILITIES--Continued 


Septic tank 


1 
Soil name and | 
| absorption 


map symbol 


areas 


Sewage lagoon 


1 
| Trench 
| sanitary 


Area 
sanitary 


Daily cover 
for landfill 
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| fields i landfill ! landfill | 


1 
' 
۱ 
| 
| ponding, 

| percs slowly, 
| poor filter. 
[| 


wetness, 
poor filter. 


1 

[| 

[| 

۱ 

1 

y 
20B*: | 
Guelph-------------!Severe: 

| wetness. 

| 
Londo------ -------- | Severe: 

| wetness, 

| percs slowly. 

1 
20C-----------------lModerate: 
Guelph Slope. 
20D2-2-----------2----l'Severe: 


[| 
1 
] 
1 
4 
t 
¡Se 
Guelph 1 slope. 
| 
H 
I 
1 
[| 


Wixom wetness, 
percs slowly, 
poor filter. 
| 
25 کش رر رر ا‎ |Severe: 
Londo | wetness, 
| percs slowly. 
| 
26B-----------------lSevere: 
Perrin 1 wetness, 
| poor filter. 
| 

27B, 27C------------ ¡Severe: 

Boyer poor filter. 


1 

t 

i 

( 

i 

$e | 
28B*: ! 
4 

! 

4 

| 


1 

Capac--------------lSevere: 
wetness, 
percs slowly. 


1 
۱ 
| 
| 
Marlette | percs slowly. 
| 


28D, 28E------------ ISevere: 
Marlette | slope, 


፡ 
i percs slowly. 
t 


See footnote at end of table. 


gs 
o 
ې‎ 
o 


m 
o 
< 
" 
o 
.. 


zu 
ወ 
፳ 
ወ 
ሀ) 
wo 

. 


Severe: 
wetness. 


Severe: 
wetness. 


Se 
seepage, 
wetness, 


Severe: 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


Moderate: 
slope. 


Severe: 
wetness. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 


ponding, 
too sandy. 


Severe: 
seepage, 
wetness, 
too sandy. 


Moderate: 
wetness, 
too clayey. 


Severe: 
wetness, 


Severe: 
8 


Severe: 
wetness, 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Moderate: 
too clayey. 


Severe: 
wetness, 


Moderate: 
slope, 
too clayey. 


Severe: 
slope. 


A se A کے کس ت‎ m O کے کے کے کک‎ RR o o اک‎ A O s ا سا ا‎ O N O اہ کس کا کے‎ RI N س سک س‎ e 


Severe: 
seepage, 
ponding. 


Severe: 
seepage, 
wetness. 


Moderate: 
wetness. 


Severe: 
wetness. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
Seepage, 
wetness. 


Severe: 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
Seepage. 


Severe: 
wetness. 


Moderate: 
slope. 


Severe: 
slope. 


Slight---------- 5 


Poor: 
seepage, 
too sandy, 
ponding. 


Poor: 
Seepage, 
too sandy. 


Fair: 
too clayey, 
wetness. 


y] 
x 
še 
دګ‎ 
ወ 
a 
u 
: 


Fair: 
too clayey, 
Slope. 


Poor: 
slope. 


Poor: 
wetness. 


Poor: 
wetness. 


Poor: 
Seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 


Fair: 
too clayey. 
Poor: 


wetness. 


Fair: 
slope, 
too clayey. 


Poor: 
5 
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TABLE 14.--SANITARY FACILITIES--Continued 


t 
Soil name and | Septic tank 
4 


absorption 


areas 


| 
| Sewage lagoon 
1 
1 


| 
፡ | 
1 | 
29B------ ----------- | Severe: | Severe: 
Metea | poor filter. 1 seepage. 
| | 
30B------- መመመ=ወ==ወ== | Slight---------- -Igevere: 
Spinks | i seepage. 
| | 
Z0C------------ ----- Moderate: | Severe: 
Spinks | slope. | seepage, 
! | slope. 
1 4 
30D, 30E------------|Severe: Severe: 
Spinks | Slope。 | seepage, 
۱ | slope. 
| | 
! | 
82B-------------- ---|Severe: Severe: 
Thetford ! wetness. | seepage, 
| | wetness. 
] 1 
33------------------ |Severe: Severe: 
Granby | ponding, ¦ seepage, 
| poor ftlter。 1 ponding. 
| | 
35--------- ---------|Severe: Severe: 
Wolcott | ponding. | ponding. 
[i [| 
36-2----------------- Severe: Severe: 
Tappan ponding, | ponding. 
| percs slowly. | 
| | 
37------------- -----|Severe: [Severe: 
Adrian ! ponding, ! seepage, 
! poor filter. | ponding, 
| | excess humus. 
38------------------ |Severe: ¡Severe: 
Tobico ! ponding, | seepage, 
| poor filter. | ponding. 
| | 
39B----------- ------ | Severe: Severe: 
Ottokee | wetness, | seepage, 
| poor filter. | wetness. 
| | 
40B-----------------|severe: ¡Severe: 
Chelsea ! poor filter. | seepage. 
| | 
40C---------- weccen=|Severe: |Severe: 
Chelsea i poor filter. | seepage, 
| | slope. 
| | 
IL دس‎ |Severe: |Severe: 
Gilford ponding, | seepage, 
[ ponding. 
| 
1 


፡ 
4 
| poor filter. 
| 
1 


See footnote at end of table。 


Area 
sanitary 


Trench 
sanitary 


Daily cover 
for landfill 


landfill 

t | ፡ 
| | ! 
|Severe: ISevere: (Poor: 
| too sandy. [ seepage. | seepage, 
| | | too sandy. 
| ( k 
1 1 1 
|Severe: \Severe: l Poor: 
| too sandy. | seepage。 | seepage, 
! 1 | too sandy. 
1 ۱ [| 
|Severe: | Severe: Poor: 
| too sandy. | seepage. | seepage, 
| | ! too sandy. 
1 1 1 
\Severe: | Severe: Poor: 
| slope, | seepage, | seepage, 
| too sandy. i slope. 1 too sandy, 
! | slope. 
1 1 1 
ISevere: l Severe: ¡Poor : 
| seepage, | seepage, | wetness, 
! wetness. | wetness. | thin layer. 
[| 1 
!Severe: ISevere: Poor: 
| seepage, | seepage, | seepage, 
! ponding, | ponding. | too sandy, 
| too sandy. | H ponding. 
1 1 اص‎ 
|Severe: |Severe: l Poor: 
| ponding. | ponding. ! ponding. 
1 1 4 
|Severe: ¡Severe: |Poor: 
| ponding. 1 ponding. | ponding. 
| | | 
|Severe: ¡Severe: ¡Poor: 
| ponding, | ponding, | ponding, 
| seepage. | seepage. | excess humus. 
| | | 
1 1 | 
ISevere: !Severe: 'Poor: 
| seepage, | seepage, ! seepage, 
| ponding, | ponding. | too sandy, 
! too sandy. | ponding. 
۱ ۱ 
ISevere: |Severe: |Poor: 
| seepage, | seepage, | too sandy. 
| wetness, | wetness. | 
| too sandy. | | 
V 1 [| 
|Severe: |Severe: Poor: 
| seepage, | seepage. | too sandy, 
| | | ሃ 
1 too sandy. 1 1 seepage. 
1 | | 
‘Severe: Severe: Poor: 
| seepage, | seepage. | too sandy, 
1 too sandy. ! | seepage. 

1 
1 | 4 
!Severe: |Severe: Poor: 
1 seepage, | seepage, | seepage, 
| ponding, | ponding. 1 too sandy, 
! too sandy. | | small stones. 
1 ፥ 


Tuscola County, Michigan 
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Soil name and 


! Septic tank 
map symbol | 


absorption 


areas 


Sewage lagoon 


Trench 
sanitary 


Area 
sanitary 


for landfill 


Daily cover 


fields i | landfill | landfill 
| 


Houghton ponding, 


percs slowly, 


E o ais ---- | Severe: 
Landes flooding, 
poor filter, 


53------- me Severe: 
Sloan flooding, 
wetness, 


t 
| 
۱ 
1 
! 
1 
| 
| 
| 
| 
1 
1 
| 
1 
| 
1 
| 
1 
1 
I 
| 
| percs slowly. 
[| 

| Severe: 
wetness, 
percs slowly. 


55-=መመመመመመመመመመመመ===[ወርሃፎሸጀ6 و‎ 

Cohoctah wetness, 
flooding, 
poor filter. 


1 

1 

[| 

1 

4 

4 

1 

1 

| 

1 

i 

፥ 

| 

۱ 

| 

56-2------2-2-2-2--------lSevere: 

Edwards | ponding, 
| percs slowly. 
| 
4 
| 
፥ 
[] 
| 
1 
۱ 
| 
| 
| 
1 
t 


Sma Severe: 
Palms subsides, 
ponding. 
5B----------------- = | Severe: 
Thomas ponding, 
percs slowly. 
59 መመመመ መመመመመመ | Severe: 
Pella ponding. 
62A---------- T--——---i0GSevere: 
Sanilac wetness, 


percs slowly. 


632--2------.---------lSevere: 


Bach ponding. 
64*: 
ponding, 


percs slowly. 


Lenawee Variant----¡Severe: 


ponding, 
percs slowly. 


65B---------- | Severe: 
vetness, 


| 

| 

1 

| 

| 

| 

| 

4 

| 

1 

t 

1 

t 

۱ 

4 

1 

1 

] 

1 

4 

| 

| 

፡ 

[| 

! 

Tappan------------- | Severe: 

| 

1 

1 

| 

١ 

፡ 

| 

| 

| 

| 

1 

! 

[| 

i 

! percs slowly, 
፡ 
፡ 
| 


See footnote at end of table. 


Severe: 
seepage, 
ponding, 
excess humus. 


Severe: 
seepage, 
flooding. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness, 


Severe: 
wetness, 
flooding, 
seepage. 


Severe: 
ponding, 
seepage, 
excess humus. 


Severe: 
seepage, 
excess humus, 
ponding, 


Severe: 
excess humus, 
ponding, 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 


onding. 


ወ 


Severe: 


onding. 


Do 


Moderate: 


lope. 


no 


Severe: 
ponding, 
excess humus, 


Severe: 
flooding, 
seepage, 
wetness, 


Severe: 
flooding, 
wetness. 


Severe: 
wetness, 


Severe: 
wetness, 
flooding, 
seepage. 


Severe: 
ponding. 


Severe: 
ponding, 
excess humus. 


Severe: 
ponding. 


Severe: 
ponding, 


Severe: 
wetness. 


Severe: 
ponding, 
too sandy. 


Severe: 
ponding. 


Severe: 


ponding, 
too clayey. 


Severe: 
wetness, 
too clayey. 


Severe: 
ponding, 
seepage. 


Severe: 
flooding, 
seepage. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
flooding, 
seepage. 


Severe: 


ponding, 
seepage. 


Severe: 
ponding, 
seepage. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
wetness. 


Poor: 


ponding, 
excess humus. 


Poor: 
seepage, 
too sandy. 


Poor: 
wetness. 


Poor: 
wetness. 


Poor: 
wetness, 
thin layer. 


Poor: 
ponding, 
excess humus. 


Poor: 
ponding, 
excess humus. 


be 


oor: 
ponding, 


*y 


oor: 
ponding. 


Poor: 
wetness. 


gu 
o 
3 


onding. 


oor: 
too clayey, 
ponding. 
Poor: 
too clayey, 
hard to pack, 
wetness. 
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TABLE 14.--SANITARY FACILITIES--Continued 


1 1 1 ١ 
Soil name and 1 Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 


i fields | i landfill | landfill | 


1 | [| 1 4 
1 [| [| [| [| 
1 | [| ٦ ፡ 
66------------------|Severe: IS1ight-----------|Severe: Severe: Poor: 
Latty | percs slowly, | | too clayey, | ponding. | too clayey, 
| ponding. | | ponding. | | ponding, 
| 1 | | hard to pack. 
| 4 1 1 
67B----------------- |Severe: |Severe: ¡Severe: |Severe: Poor: 
Pipestone | wetness, | seepage, | wetness, | seepage, | seepage, 
| percs slowly, | wetness. | too sandy. | wetness. | too sandy, 
| poor filter. ! 1 | wetness. 
1 | 1 
69%; | | i | | 
Edwards------------ | Severe: |Severe: |Severe: ¡Severe: | Poor: 
| ponding, | ponding, ponding. ! ponding, | ponding, 
| Percs slowly. seepage, | 1 seepage. | excess humus. 
| | excess humus. | ! | 
4 | 
Adrian-------------|Severe: Severe: Severe: Severe: Poor: 
ponding, | seepage, | ponding, | ponding, | ponding, 
poor filter. | ponding, seepage. seepage. | excess humus. 
| | | 
| | excess humus. | | | 
1 | | 1 
۰ن‎ e | Severe: Severe: |Severe: |Severe: |Poor: 
Rapson | wetness, seepage, | wetness, | seepage, 1 wetness, 
| poor filter. | wetness. | too sandy. | wetness. | 
x | | | | | 
Aguents | | | | | 
76*. | | | | 1 
Pits ! | | | | 
[| ۱ | [| 
| 1 [| 4 
77*; | | ! | | 
Aquents. | | 1 | i 
1 
Psamments. | | | | ! 
| | i | | 
793 anime ووو‎ Severe: iSevere: !Severe: |Severe: Poor: 
Olentangy | ponding, | ponding. | ponding, | ponding. | hard to pack, 
| | | excess humus. | 1 ponding. 


| percs slowly. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


"good," "fair," and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 


onsite investigation] 


n 
f» 
3 
£ 
e 
۲ 
تم‎ 
< 
6 
= 


Soil name and ۱ 
map symbol 1 


Roadfill 


Topsoil 


[] ۱ 1 
፡ [| | 
፥ 1 1 
مه ات م سس مج دب چم مه زر‎ iFair: i Improbable: | Improbable: ¡Fair: 
Shebeon 1 wetness. ! excess fines. ! excess fines. | small stones. 
| 
1 i 1 | 
Be ووس وس‎ Fair: | Probable-------------|Inprobable: |Poor: 
Covert | wetness。 1 too sandy. | too sandy, 
" | | | | 
Tappan---------------|Poor: ! Improbable: | Improbable: Poor: 
| wetness. | excess fines. | excess fines. i wetness, 
۱ 4 | 1 
Avoca-------- ------- =! Poor: | Improbable: | Improbable: Poor: 
| wetness. | excess fines. | excess fines. | wetness, 
{ | 4 t 
ፀእ*፣ | | | | 
Tappan---------------|Poor: | Improbable: | Improbable: | Poor: 
| wetness. | excess fines. | excess fines. | wetness. 
4 ' ۱ 
Londo------- mm Fair: !Improbable: | Improbable: | Poor: 
! wetness, | excess fines. | excess £ines. | area reclaim. 
| shrink-swell, | | | 
! low strength. ! | i 
t 1 [| 1 
10B-------------2------|Poor: !Probable-------------!Improbable: |Poor: 
Pipestone | wetness. | | too sandy. | too sandy, 
| | | | wetness. 
1 I t 3 
l1B---------2-2-2--------lPoor: | Inprobable: | Improbable: !Fair: 
Metamora ! low strength. i excess fines. ! excess የ1ከ65. ! small stones, 
1 
1 4 V H 
12-------------- mom. Poor: | Improbable: | Improbable: |Poor: 
Corunna ! wetness. | excess fines. | excess fines. ! wetness. 
V 
" | i | | 
Wixom----------------|Poor: | Improbable: | Improbable: Poor: 
| low strength, | excess fines. | excess fines. | wetness. 
| wetness. | | H 
| | | | 
Belleville-----------|!Poor: | Improbable: | Improbable: !Poor: 
| low strength, | excess fines. | excess fines. | wetness. 
! wetness. | i | 
| | | | 
14A--------- mms | Poor: | Improbable: | Improbable: | Poor: 
Avoca | wetness. | excess fines. | excess flnes。 | wetness. 
| | t | 
18---------- መመመመመመመመመመ= 202 2 | Improbable: i Improbable: |፻06ጅ፥ 
Essexville | thin layer, | thin layer. | too sandy. | wetness. 
! wetness. | i i 
i | | | 
19A----------------..- (Fair: IProbable-------------|Probable---------- Poor: 
Wasepi | wetness. i | | area reclaim. 
| ] 
20B*: | | | | 
Guelph---------------|Fair: iImprobable: |Improbable: ¡Fair: 
| wetness. | excess fines. | excess fines. | small stones. 
' ۱ ፡ i 


See footnote at end of table. 
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TABLE 15.--CONSTRUCTION MATERIALS--Continued 


| 1 

Soil name and H Roadfill H Sand Gravel Topsoil 
፥ I 
1 1 


map symbol 


low strength. 


፡ 
| | 
20B*: | i 
Londo----------------|Fair: Improbable: Improbable: Poor: 
| wetness, excess fines. excess fines. | area reclaim, 
| shrink-swell, | 
| low strength. | 
20C----- mms ووو جوا‎ Improbable: Improbable: | Fair: 
Guelph ! excess fines. excess fines. | small stones, 
lope. 
[ 5 
! | 
20D2---------------- --|Fair: Improbable: Improbable: Poor: 
Guelph | slope. excess fines. excess fines. | slope. 
t | 
| Improbable: |Poor: 
Wixom | low strength, excess fines. excess fines. wetness. 
! wetness. | 
| 1 
25A-------------------|Fair: Improbable: Improbable: ¡Poor : 
Londo | wetness, excess fines. excess fines. | area reclaim. 
| shrink-swell, | 
| | 
| | 
4 
| | 
H ۱ 
] 
[| 
1 


H 
1 
| 
| 
| 
1 
| 
| 
| 
| 
| 
۱ 
| 
| 
1 
1 
1 
| 

21B---------- |! Poor: | Improbable: 
| 
4 
| 
1 
| 
| 
| 
! 
| 
1 
| 
| 
| 
| 
۱ 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
1 


፡ 
4 
1 
1 
፥ 
1 
[| 
| 
| 
| 
| 
| 
[| 
| 
[| 
| 
1 
| 
| 
( 
| 
| 
t 
t 
| 
| 
| 
| 
1 
1 
| 
1 
t 
! 
[| 
[| 
| 
| 
۱ 
1 
. 
1 
[| 
1 
excess fines. | excess fines. 

| 
| 
| 
[| 
[| 
4 
1 
t 
[| 
| 
۱ 
t 
፡ 
4 
| 
[| 
| 
| 
| 
1 
1 
i 
| 
| 
t 
፡ 
۱ 
| 
| 
| 
| 
| small stones. 
| 


26B----- ----------- ---lFair: Probable-------------|Probable-------------|Poor: 
Perrin wetness. area reclaim. 
፥ 
27B, 27C-------------- Good-------- ME ---|Probable------------ = |Probable------------- Poor: 
Boyer | | area reclaim. 
[| | 
28B*: | | 
Marlette------------ -|Fair: Improbable: Improbable: ¡Fair: 
| low strength. | small stones. 
Capac-------- --ሬ--- መመ Fair: Improbable: Improbable: Í Good. 
| wetness. | excess fines. excess fines. ! 
over iaa | Improbable: Improbable: |Pair: 
Marlette low strength. | excess fines. excess fines. | slope, 
| [ | small stones. 
4 | 
280 28E------- anna (Fair: | Improbable: Improbable: Poor: 
Marlette | low strength, | excess fines. excess fines. | slope. 
| slope. | | 
4 ۱ 
29B-«-----------------|Good-----------------|Improbable: Improbable: Fair: 
Metea 1 | thin layer. too sandy. | too sandy, 
| | | area reclaim. 
| 1 
3089” ===> -------------|Good---------- ------- |Probable----- --------|Improbable: Fair: 
Spinks | | too sandy. | too sandy. 
1 | 
30C---------- --------- |Good------—--------- | Probable------ ------- | Improbable: 1፻84፻፣ 
Spinks | | too sandy. ! slope, 
| | | too sandy. 
1 | 1 
30D, 30E--------------|Fair: |Probable------------- | Improbable: Poor: 
Spinks | slope。 | too sandy. ! slope. 
[i | t 
32B--------- om... (Fair: iProbable------ ------- | Improbable: iFair: 
Thetford | wetness. | too sandy. 1 too sandy, 
i | | 
۱ I | 


See footnote at end of table. 
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TABLE 15.--CONSTRUCTION MATERIALS--Continued 


4 4 | 
5011 name and ! Roadfill | Sand | Gravel | Topsoil 
map symbol 1 | | | 
| | | | 
33--መመመመመመመመመመመመመመመመመመ |Poor: | Probable------------- | Improbable: |ጅ66፻፥ 
Granby 1 wetness. 1 | too sandy. | wetness. 
1 1 | i 
35-==". | Poor: | Improbable: Improbable: Poor: 
Wolcott 1 wetness. | excess fines. | excess fines. | wetness. 
| 
| t | 
> መሙ Poor: | Improbable: | Improbable: I Poor: 
Tappan | wetness. ! excess fines. 1 excess fines. | wetness, 
| 4 V 1 
37-------------------- |Poor: | Probable-------------|Improbable: | Poor: 
Adrian | wetness, | | too sandy. | wetness, 
| low strength. ! 1 | excess humus. 
V [| 1 | 
38-------------------- ¡Poor: i Probable------------- | Improbable: ¡Poor: 
Tobico | wetness. H ! too sandy, | wetness. 
1 ۱ ۱ ፡ 
39 2چ ج‎ Palri : |Probable-------------|Improbable: |Fair: 
Ottokee ! wetness. | | too sandy. | too sandy. 
1 ፥ 1 i 
40B, 40C--------------|Good--------- t |Probable------------- | Improbable: ¡Poor: 
Chelsea 1 | | too sandy. | too sandy. 
42 - جس رخ‎ |Poor: |Probable = |Probable መመመመመመመመመመመ== | Poor: 
Gilford | wetness. | | | wetness, 
1 | | | area reclaim. 
1 ፡ 1 
45-------------------- 'Poor: | Improbable: i Improbable: Poor: 
Houghton wetness, | excess humus. excess humus. wetness, 
| excess humus. 


| 
y 
| low strength. 
| 
۱ 


52A--------- m a mm a mnm |Good----------------- | Probable------------- | Improbable: Poor: 
Landes | | | too sandy. thin layer. 
1 ፡ ۱ 
[i [| | 
53-------------------- Poor: ! Improbable: | Improbable: Poor: 
Sloan 1 wetness, excess fines. 1 excess fines. wetness. 
| low strength. | 
| 4 
54B------ Fair: Improbable: | Improbable: Good. 
Capac wetness. excess fines. 1 excess fines. 
| 
55ያ-- - መ መመመመመመመመመመመመመመመመ Poor: Probable------------- |Probable------------- | Poor: 
Cohoctah wetness., wetness, 
area reclaim, 
small stones. 
56--መ-=መመመመመመመመመመመመመመ=1!00)፻ 2 Improbable: 


excess humus. wetness, 
excess humus. 


excess humus. 


| 

| 

1 

1 

t 

V 

1 

| 

y 

I 

1 

۱ 

۱ 

H 

Edwards | wetness, 

| low strength. 
i 
| 
1 
| 
1 
t 
1 
t 
| 
1 
| 
1 
1 


wetness. excess fines. excess fines. area reclaim. 


| 
1 
[| 
1 
t 
1 
[| 
1 
1 
] 
| 
4 
| 
| 
I 
| 
| 
| 
| 
1 
| 
| 
| 
t 
| 
i 
፡ 
t 
1 
1 
1 
1 
1 
| 
Improbable: {Poors 

1 
1 
1 
t 
1 
| 
1 
4 
[| 
| 
1 
t 
1 
| 
4 
1 
1 
| 
1 
[| 
1 
| 
| 
| 
1 
| 
Sanilac | 
[] 


57-2-----------2---- === | Poor: Improbable: Improbable: Poor: 
Palms wetness. excess fines. excess fines. wetness, 
excess humus. 
5B--------------------|Poor: Improbable: Improbable: Poor: 
Thomas low strength, excess fines. excess fines. excess humus, 
wetness. wetness. 
4 
59--------- mm Poor: Improbable: Improbable: Poor: 
Pella | wetness. excess fines. excess fines. wetness. 
| 
GA Fair: Improbable: Improbable: Poor: 
| 
1 


See footnote at end of table. 
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TABLE 15.--CONSTRUCTION MATERIALS--Continued 


! 
Soil name and | Roadfill | Sand | Gravel | Topsoil 
| 
[| 


| 
map symbol | 


1 
1 
63---------- سسسسسسسسسنه‎ Poor: 
Bach | wetness. 
| 
64%: | 
Tappan---------------|Poor: 
| wetness. 
1 
Lenawee Variant------|Poor: 
wetness. 
65B-----------7-7-7-7-7--- | Poor: 
Fulton | low strength, 
i Shrinkeswell. 
66--------------------|Poor: 
Latty | 10۷ strength, 
| wetness, 
| shrink-swell. 
፥ 
67B--------- ---------- !Poor: 
Pipestone wetness. 
69%: 
Edwards--------------,Poor: 
wetness, 


low strength. 


wetness, 
low strength. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 


| 

| 

| 

| 

| 

| 

! 

| 

| 

1 

1 

| 

| 

1 

1 

[i 

| 
rey 
4 

| 

| 

| 

| 

| 

| thin layer. 
i 
i 
| 
[| 


Improbable: 
excess humus. 


Improbable: 
excess fines. 


Improbable: 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
too sandy. 


Improbable: 
excess humus. 


| Improbable: 
| too sandy. 


Improbable: 
excess fines. 


Improbable: 


ame MÀ a MÀ € ee سم بد سد‎  — € سے‎ ግ = 


Soil Survey 


Poor: 
area reclaim, 
wetness. 


Poor: 
wetness. 


Poor: 
thin layer, 
wetness, 


Poor: 
thin layer. 


Poor: 
wetness. 


Poor: 
too sandy, 
wetness. 


Poor: 
wetness, 
excess humus. 


Poor: 
wetness, 
excess humus. 


Poor: 
wetness. 


Poor: 


Olentangy | wetness. excess fines. excess fines. wetness. 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Tuscola County, Michigan 159 


TABLE 16,--WATER MANAGEMENT 
[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


"moderate" and "severe." Absence of an entry indicates that the soil was not evaluated. The information in 
this table indicates the dominant soil condition but does not eliminate the need for onsite investigation] 


1 Limitations for-- | Features affecting-- 

Soil name and ! Fmbankments, [ Agulfer-ted H H Terraces T 
t 
t 


1 
map symbol dikes, and | excavated | Drainage [ Irrigation | and | Grassed 
i levees | ponds | i i diversions i waterways 
t | 1 ፥ 1 [| 
| | | | ۱ | 
3À----------------lSevere: ISevere: 'Percs slowly, {Wetness, !Wetness, {Wetness, 
Shebeon ! piping. 1 no water. 1 frost action. | percs slowly. | percs slowly. | rooting depth, 
1 1 1 1 
4B---------------- !Severe: |Severe: |Slope, Wetness, lWetness, IDroughty. 
Covert | seepage, | cutbanks cave.| cutbanks cave.| droughty, | too sandy, 
| piping. ! | [ fast intake. ! soil blowing. | 
1 | 4 1 | 1 
6A*: i i H ! | i 
Tappan-----------|Severe: !Severe: IPonding, {Ponding, IPonding, !Wetness, 
| piping, | slow refill. | percs slowly, | percs slowly. | percs slowly. | rooting depth, 
| wetness, | | frost action. i | | percs slowly. 
[| 4 i | 4 1 
Avoca------------ ¡Severe: ¡Severe: |Favorable------ iWetness, IWetness, iWetness, 
| piping, 1 slow refill, | | droughty, ! 5011 blowing. | droughty. 
i wetness. | cutbanks cave. | 1 fast intake. 1 1 
an | | | | | | 
Tappan-----------|Severe: Severe: IPonding, |Ponding, |Ponding, jWetness, 
| piping, | slow refill. | percs slowly, | percs slowly. | percs slowly. | rooting depth, 
| wetness. i 1 frost action, 1 | | percs slowly. 
1 ۱ 1 4 1 1 
Londo------------ iSevere: ¡Severe: ¡Frost action---|Wetness--------|Wetness--------|Wetness, 
| wetness. i slow refill. i i ! 1 
4 t | ፥ 1 1 
10B--7--7--7--7---|Severe: Severe: ¡Cutbanks cave ¡Hetness , iWetness, iWetness, 
Pipestone 1 seepage, | cutbanks cave., | droughty, | too sandy, | droughty. 
| piping, i i | fast intake. ! soil blowing. | 
| vetness. | | | 1 | 
[i 4 1 ፥ | 1 
1 | Severe: !Severe: ¡Frost action---|Wetness, IWetness, jWetness. 
Metamora | wetness, ! slow refill. | | soil blowing. | soil blowing. 
E | | | | 
1 ፥ 1 1 1 ] 
12--------------- {Severe: iSevere: IPonding, IPonding, | Erodes easily, |" etness, 
Corunna | seepage, | slow refill, | frost action, | soil blowing. | ponding, | erodes easily. 
| piping, 1 cutbanks cave.| cutbanks cave.| | too 58047. | 
| ponding. | | i | | 
1 [| 1 [| | 1 
1 4 1 ١ | ] 
13A*; | ! i | i i 
Wixom------------ {Severe: |Severe: |Favorable------ IWetness, {Erodes easily, |Wetness, 
| piping, | no water. i | droughty, 1 wetness, | erodes easily, 
| wetness. 1 ! 1 fast intake. 1 soil blowing. | droughty. 
4 اص‎ 4 4 4 1 
Belleville------- Severe: ‘Severe: IPonding, IPonding, IPonding, \Wetness, 
| ponding, | slow refill, | frost action. i droughty, Î soil blowing. | droughty. 
| i cutbanks cave. fast intake. | | 
1 i t 1 1 | 
14AÀ---------------lSevere: ISevere: |Favorable------|Wetness, iWetness, iWetness, 
Avoca piping, | slow refill, | | droughty, | soil blowing. | droughty. 
! wetness. 1 cutbanks cave.) | fast intake. 1 | 
1 | 1 1 4 t 
18------ mm Severe: ‘Severe: | Ponding, IPonding, ' Ponding, 'Wetness, 
Essexville | Seepage, | slow refill, | frost action, | droughty, | too sandy, | droughty. 
i piping, ! cutbanks cave. | cutbanks cave. | fast intake. ! soil blowing. | 
| i ' ! 1 
1 I ፡ 1 1 


| ponding. 
Li 


See footnote at end of table. 
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TABLE 16.--WATER MANAGEMENT--Continued 


[ እ for-- 1 Features affecting-- 
Soil name and | ankments, 1 quiter-te H erraces 

۱ 

t 


1 | 1 
map 1 dikes, and | excavated | Drainage | Irrigation | and | Grassed 
! levees ! 2205 | | | diversions | waterways 
| | | | | | 
197 Severe: ISevere: {Frost action, {Wetness, iWetness, |Wetness, 
Wasepi | seepage, ! cutbanks cave.| cutbanks cave. | droughty. | too sandy, | droughty. 
! wetness. | | | | soil blowing. | 
t 1 1 | 1 1 
20B*: | i i | | ! 
Guelph----------- Severe: Severe: |Slope---------- | Wetness, ¡Netness -------- |Favorable. 
| piping. | no water. | 1 slope. | | 
1 | 1 i | 1 
Londo------------|Severe: ISevere: |Frost action---lWetness--------|Wetness-------- 'Wetness. 
| wetness 。 | slow refill. | | | | 
፥ 
[| ۱ | | | | 
20C, 20D2------- --|Severe: |Severe: ¡Deep to water [Slope----------|S1ope----------|S1ope. 
Guelph | piping. | Do ۰ | | [ | 
4 4 4 
21B--------------- ¡Severe: ¡Severe: ¡Favorable سا‎ tmn Wetness, eee easily, lWetness, 
Wixom | piping, | no vater. i | droughty, | wetness, | erodes easily, 
| wetness. | | | fast ۰ | soil blowing. | droughty. 
1 ] 1 1 1 
25À---------------|Severe: |Severe: IFrost action---!Wetness--------|Wetness-------- |Wetness. 
Londo | wetness. | slow refill. | | | | 
1 1 1 ۱ | | 
26B--------- ہہ‎ | Severe: | Severe: [Cutbanks cave jHetness, |Wetness, ¡Droughty. 
Perrin | Seepage. | cutbanks cave. | | droughty, | too sandy, 
| | | | fast intake。 | 5011 blowing。 | 
1 ፡ 1 | J y 
27B, 27C------- ---|Severe: \Severe: IDeep to water IDroughty, ۱۲۵0 sandy------ ¡Favorable. 
Boyer | seepage, | no water. | | soil blowing. | | 
| piping. | | | ! 1 
| | | 1 4 1 
፡ | ۱ ۱ ۱ 1 
28B*: | | | ! | | 
Marlette--------- |Severe: Severe: 1Deep to water [Soil blowing, 18041 blowing---;Favorable. 
| piping. | no water, | | 51086. | | 
1 1 | | 1 4 
Capac------------ |Severe: !Severe: 'Frost action---|Wetness-------- iWetness -------- IWetness. 
! piping, | slow refill. | | | | 
! wetness. | | | | | 
| | | | i i 
28C, 28D, 28E-----|Severe: |Severe: 10585 to water [Soil blowing, ¡Slope, ¡Slope. 
Marlette | piping. 1 no water. | | slope. | soil blowing. | 
1 1 4 [| 1 4 
29B---------- -----lSevere: |Severe: 'Deep to water {Droughty, Too sandy, IDroughty, 
Metea | seepage, | no water. ! ! fast intake, | soil blowing. | rooting depth. 
| piping. | ! 1 soil blowing. ! ! 
1 1 ۱ | 1 
30B--------------- |Severe: | Severe: ‘Deep to water {Droughty, {Too sandy, IDroughty. 
Spinks | seepage, | no water. | | fast intake, | soil blowing. | 
| piping. | 1 | 5611 blowing. | | 
1 Li 4 [| | 1 
30C, 30D, 30E----- ¡Severe: |Severe: 'Deep to water {Droughty, Slope, Slope, 
Spinks | seepage, | no water. 1 | fast intake, | too sandy, | droughty. 
| piping. | ! [ soil blowing. | soil blowing. | 
፥ 0 1 || 
32B--------------- ¡Severe: ¡Severe: !Cutbanks cave |Wetness, ¡Netness, ¡Wetness, 
Thetford ! piping, | cutbanks cave. | droughty, | too sandy, | droughty. 
| wetness. | | | fast intake. | soil blowing. | 
4 [| | 1 [| 
33----- -----------lSevere: |Severe: | Ponding, IPonding, 'Ponding, IWetness, 
| | 
Granby | seepage, ! cutbanks cave.| cutbanks cave.| droughty, | too sandy, | droughty. 
! piping, H | | fast intake. | soil blowing. | 
1 ponding. | | | [ | 
L] 1 4 i | | 


See footnote at enâ of table. 
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፥ 1 
5011 name and ! ١ Aquifer- T [ 1 
map Symbol ! dikes, and | excavated | Drainage ! Irrigation 1 and | Grassed 
| levees i ponds | | | diversions | waterways 
| | | | | | 
35---------------- !Severe: 'Moderate: !Ponding, | Ponding-------- IErodes easily, {Wetness, 
Wolcott 1 ponding. | slow refill. | frost action. ! | ponding. | erodes easily. 
۱ 
[| [| | 4 1 
36---------------- 'Severe: Severe: |Ponding, 'Ponding, !Ponding, ۱۷۵۲۵۵95 , 
Tappan ! piping, ! slow refill. | percs slowly, ! percs slowly. | percs slowly. | rooting depth, 
! wetness. 1 ! frost action. ! ! | percs slowly. 
1 1 | [| 1 [i 
37----------------|Severe: ISevere: !Ponding, IPonding, IPonding, Wetness. 
Adrian | seepage, ! slow refill, | frost action, | soil blowing. | soil blowing, | 
| ponding, ! cutbanks cave. | subsides. ! | too sandy. | 
! excess humus. | | | | | 
! | 1 | | | 
38መመመመመመመመመመመመመ==- |Severe: !Severe: IPonding, IPonding-------- |Ponding, iWetness, 
Tobico | seepage, ! cutbanks cave.! cutbanks cave. | | too sandy. | droughty. 
| piping, | | 1 1 | 
| ponding. ! | | | | 
| i | | | | 
39B---------------|Severe: \Severe: Slope, ۱۳۵9۲ intake, (Too sandy, IDroughty. 
Ottokee ! piping. ! cutbanks cave.! cutbanks cave.| wetness, | soil blowing, | 
| i | 1 droughty. wetness, | 
1 1 1 
1 1 1 1 1 ፡ 
4OB--------------- Severe: | Severe: Deep to water  iDroughty, |Too sandy, !Droughty. 
Chelsea | piping, | no water. | ! fast intake, | soil blowing. | 
| seepage. | | | soil blowing. | | 
[i | 1 t | 1 
40C--------- ------ Severe: |Severe: ‘Deep to water  iDroughty, ¡Slope, ¡Slope, 
Chelsea | piping, | no water. | | fast intake, | too sandy, | droughty. 
| Seepage。 | 1 1 soil blowing. | soil blowing. ! 
1 ፡ | 4 
42---------------- |severe: Severe: IPonding, IPonding, 'Ponding, [Wetness。 
Gilford | seepage, | cutbanks cave. | frost action, | soil blowing. | too sandy, i 
| ponding. | | cutbanks cave.| 1 soil blowing. | 
1 [i 1 | | t 
452-2--2------------|Severe: ¡Severe: ¡Frost action, 15643 blowing, ¡Ponding, {Wetness. 
Houghton | excess humus, | Slow refill. | subsides, i ponding. | soil blowing. | 
! ponding. | | ponding. 1 | ! 
1 1 1 [] 1 ፥ 
52A---------------|Severe: iSevere: ‘Deep to water  iDroughty------- {Too sandy, jDroughty. 
Landes | seepage, | cutbanks cave. | | | soil blowing. | 
| piping. i | | | ! 
| | | | | | 
53---------------- |Severe: ISevere: 'Flooding, 'Wetness, |Erodes easily, |Wetness, 
Sloan | piping, ! slow refill. 1 frost action. | erodes easily,| wetness. ! erodes easily. 
| wetness 。 i 1 | flooding. | | 
[| 4 1 v | 1 
54B--------------- {Severe: ‘Severe: Slope, IWetness, 'Wetness-------- | Wetness. 
Capac | piping, ! slow refill. | frost action. | slope. | | 
| wetness. ! | ! | | 
! ! i | ! | 
55መመመመመመመመመመመመመ=መ==፲ Severe: ISevere: IF1ooding, 'Wetness, {Wetness, IWetness. 
Cohoctah | piping, ! cutbanks cave.! frost action. | soil blowing. | soil blowing. | 
1 1 1 | [i 
| wetness. ፥ 1 1 i i 
| i | | | | 
56---------------- | Severe: Severe: Frost action, |Ponding, {Ponding, IWetness. 
Edwards ! ponding. ! slow refill. | ponding, ! soil blowing. | soil blowing. | 
| | ! subsides. | 1 ! 
| | | | | | 
57---------------- |Severe: |Severe: 'Ponding, !Ponding, |Ponding, |Hetness. 
Palms | excess humus, | slow refill. | subsides, ! soil blowing. | soil blowing. | 
| ponding. i | frost action。 | | | 
t 4 1 | y 1 


See footnote at end of table. 
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161 


162 


59---------------- 


Pella 


Sanilac 


63---------------- 


Bach 


Lenawee Variant-- 


65B-------------- - 


66---------------- 


Latty 


TIA اس‎ 
Rapson 


75. 
Aguents 


76*, 
Pits 


77*: 
Aquents. 


1 
1 
| dikes, and 
| levees 


ponding. 


piping, 


t 

[| 

٦ 

| 

| 
|Severe: 
i 

| ponding. 
| 


piping, 


1 

4 

上 

፡ 

| 
¡Severe: 
1 

| ponding. 
| 


piping, 
wetness. 


Severe: 
piping, 
ponding. 


Moderate: 
wetness, 
hard to pack. 


t 
[| 
[| 
[| 
| 
4 
t 
L| 
| 
۱ 
t 
0 
1 
| 
| 
1 
!Severe: 

| hard to pack, 
| ponding. 

1 
!Severe: 
seepage, 
piping, 
wetness. 


| seepage, 
| ponding, 
| excess humus. 


| Severe: 
piping, 
wetness. 


See footnote at end of table. 
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| excavated 
4 


e 
slow refill. 


Moderate: 
Slow refill. 


e 
slow refill, 
cutbanks cave. 

Severe: 


1 

1 

| 

| 

| 

] 

| 

፡ 

۱ 

| 

| 

١ 

1 

| 

۱ 

۱ 

1 
|Severe: 
I 

i 

[| 

4 

፥ 

| 

۱ 

| cutbanks cave. 
| 
1 
H 
| 
t 
1 
| 


Severe: 
slow refill. 


low refill. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
Slow refill, 
cutbanks cave. 


Severe: 
slow refill. 


Severe: 
slow refill, 
cutbanks cave. 


Severe: 


1 
1 
1 
1 
| 
1 
| 
[i 
| 
1 
| 
| 
| 
1 
1 
1 
1 
| 
| 
1 
1 
t 
| 
1 
t 
1 
| 
| 
1 
1 
! 
1 
| 
1 
፡ 
1 
| 
t 
| 
t 
t 
1 
1 
1 
| 
1 
1 
t 
| 
i 
1 
| cutbanks cave, 
1 

1 

፡ 

1 

1 

1 

1 

| 

| 

1 

1 

1 

4 

1 

| 

| 

1 

| 

| 

1 


Ponding, 
percs slowly, 
frost action. 


Ponding, 
frost action. 


cutbanks cave. 


Ponding, 
frost action, 
cutbanks cave. 


Ponding, 
percs slowly, 
frost action. 


1 
| 
I 
| 
| 
ì 
| 
4 
1 
፥ 
۱ 
፥ 
1 
1 
1 
t 
! 
¡Frost action, 
4 
[i 
| 
| 
1 
۱ 
| 
| 
| 
| 
| 
| 
| 
| 
1 


20, 
percs slowly, 
frost action. 


Percs slowly--- 


Ponding, 
percs slowly. 


Cutbanks cave 


Frost action, 
ponding, 
subsides. 


Ponding, 


frost action, 
subsides. 


Cutbanks cave 


T Limitations for-- T Features affecting-- 
Soil name and Embankments, ١ Agulfer-fed | [ T T E oe eee 


map symbol 


| 
| Irrigation 


Ponding, 
soil blowing, 
percs slowly. 


ooting depth. 


Ponding, 
percs slowly. 


Ponding, 
droughty, 
percs slowly. 


Wetness, 
percs slowly. 


Ponding, 
percs slowly. 


Wetness, 
droughty, 
fast intake. 


Ponding, 
5011 blowing. 


Ponding, 
soil blowing. 


Wetness, 
droughty, 
fast intake. 


H erraces 


and 
diversions 


Ponding, 
soil blowing. 


Erodes easily, 
wetness. 


Ponding, 
soil blowing. 


Ponding, 
percs slowly. 


Ponding, 
percs slowly. 


Erodes easily, 
wetness, 
percs slowly. 


Ponding, 
percs slowly, 


Wetness, 
too sandy, 
soil blowing. 


Ponding, 
soil blowing. 


Ponding, 
soil blowing, 
too sandy. 


Erodes easily, 
wetness, 
5011 blowing. 


Soil Survey 


| 
| Grassed 
| _ waterways 


Wetness, 
rooting depth, 
percs slowly. 


Wetness. 


Wetness, 
erodes easily. 


Wetness, 
rooting depth. 


Wetness, 
rooting depth, 
percs slowly, 


Wetness, 
erodes easily, 
percs slowly, 


Wetness, 
percs slowly. 
Wetness, 


droughty. 


Wetness, 


Wetness. 


Wetness, 
erodes easily, 
droughty. 
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TABLE 16.--WATER MANAGEMENT--Continued 
Oe ۔--س سس‎ 
7 


1 Limitations for-- eatures affecting-- 
Soil name and | Enbankments, | Agulfer-ied [ T Terraces H 
1 


ponding. 


| | 
map symbol dikes, and | excavated | Drainage | Irrigation | and i Grassed 
| levees | onds H | diversions | waterways 
| | | | | | 
1 4 [| | | t 
77*; | | | | | | 
Psamments. | | | | | | 
4 [| 1 [| 1 | 
78----------------|Severe: |Severe: IPonding, \Ponding, |Ponding -------- 'Wetness. 
Olentangy | excess humus, | slow refill. | frost action, | percs slowly. [ 
| | | | 1 
0 1 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[The symbol < means less than; > means more than. 


[ T T Classification TFrag- T Percentage passing H ፐ 
Soil name and {Depth} USDA texture | T iments | sieve number-- ¡Liquid | Plas- 
map symbol | H | Unified | AASHTO | >3 |^ | ብ | | 1 limit | ticity 
! | | | finches! 4 | 10 |! 40 | 200 | | index 
In | | | y Pct | FCE 
ut | | ds መ. NIE کو‎ ON | 
3A---------------| 0-9 iLoam-------------iML ۸-4 | 0-10 !85- -100180-95 [70-50 150-75 | 20-35 | NP-10 
Shebeon | 9-17 Loam, clay loam ICL-ML, CL !A-4, A-6 | 0-10 85-100180-95 165-90 {50-80 | 20-40 | 4-23 
117-48 | Sandy loam, loam رم‎ SC, (A-4, A-6 | 0-10 |85-100|80-95 155-90 [55-75 ۱ 15-5 | 5-12 
| | CL, 88-50) [ | | 1 1 i | 
148-601 (Sandy loam, loam ICL-ML, 30۱۸-4, A-6 | 0-10 [85-300[80-95 [65-90 [35-75 | 15-5 | 5-2 
| | uw MEN M ا‎ 
&B---------------| 0-7 iSand-------------|SP-SM, SM íA-3, | o 195-100190-100150-75 | 5-15 | --- | NP 
Covert | | | | 8-2-4 1 | | i ! | | 
| 7-41|Sand-------------|SP-SM, SM |A-3, | 0 095-100|90-100|50-70 | 5-15 | --- | NP 
| | | 8-2-4 | [ H | ! | | 
¡41-60|Sand, fine sand |SP-SM, SM |A-3, | 0 195-100 190-100 1 50-70 | 5-15 1 #2 ار‎ NP 
A-2- 
| | | poses دک وک‎ ር” B^ ብ 
6A*: | ) ! | | i i | ! | | 
Tappan------- aee) وسو کو‎ 85, ¡A-4, A-6 | 0-5 190-1001 90-95 165-95 23 | 20-35 | 3-15 
i | 1 CL-ML i | | [ | 
ere clay loam (CL ¡A-6 | 0-5 190-100|90-95 [85-95 155-80 | 20-40 | 10-25 
¡19-60¡Loam, clay loam |CL-ML, CL jA~4, A-6 | 0-5 [90-100190-95 ¡85-95 [55-75 | 20-35 | 5-15 
| 1 1 | 
EE O-1l|Loamy sand, loany | la-2-a | 0 | 100 195-100150-75 (15-35 [ ረ20 | NP-4 
! | fine sand. | i | | | | | | 
111-20!Fine sand, sand, isu, SP-SM A-1, ¦ 1-5 195-100185-95 140-70 | 5-25 | «20 | ۱۳-4 
| | loamy fine Bandi | A-2-4, | | | | | | 
- f a-a | | | | | | | 
120-60|Loam, clay loam, ICE, CL-ML ]እ=ጳ, A-6 ! 0-5 {90-95 ۱85-90 |75-90 {50-85 | 15-36 | 4-18 ' 
| | sy ely loan] | ፡ 1 
BAY: = | | | | | | ! | 
iai | 0-11|Loam-------------|CL, ML, |A-4, A-6 1 0-5 190-100190-95 165-95 150- 80 | 20-35 ! 3-15 
1 y CL-ML 1 i 1 | 1 1 : 
{11-19} Loam, clay loam {CL !A-6 | 0-5 190-100190-95 |85-95 |55-80 | 20-40 | 10-25 
19-60 Loam, clay loam |CL-ML, CL ¡A-4, ۸-6 | 0-5 ¡90-100|90-95 185-95 [55-75 | 20-35 | 5-15 
| ፥ ٦ [| 1 4 ۱ 4 
Londo-----------| 0-10! Loam------------- İML, CL-ML, |እ”4 | o ]195-100[90-300175-95 150-75 | 20-30 | 2-10 
El | cL | | | | | | | | 
110-20! c1ay loam, loam {CL ۱۸-6 | ዕ 195-100 190-1001 5و-85‎ 160-80 | 30-0 ! 11-0 
ات‎ clay loam {CL ۱۸-6 | 0-2 اقا‎ SER عو‎ 155-75 | 30-40 | 10-20 
| 
10B--------------| 0-10|Fine sand-------- ISP, SM, |A-2-4, | ዐ 195-100190-100160-80 | 0-20 | --- | NP 
Pipestone | | SP-SM A-3 | | | ! | ! ! 
[10-45|Sana, loamy sana, SE Me SP, ۸-2-4, | 0 195 jou ہمہ ان‎ | 0-5 | --- | NP 
| | fine sand. | | A-3 | | i i | | 
[45-60] Sand, fine sand, |se-su, SP |A-3, | 0 195 -100]90-100] 50-80 |0-10| --- | NP 
| m coarse | | 8-2-4 | | | | ! | | 
sand. 
NEM | | | | | | | | | 
llB--------------| 0-101Sandy loam-------|SHM, SM-SC |A-2, A-4 | 0-5 | 95-100 95-100 160-0 125-45 | «25 | NP-7 
Metamora سو مر‎ loam, Ionen a SM-SC ۸-2, እ-4 | 0-5 [95- 100995 190 0 115-45 | «25 | NP-7 
| sand. 1 1 i | i 
120-28|ር18ሃ loam, loam, ICL, CL-MI, ۸ 4, Asel 0 | 100 سر‎ 80-100 በጠ | 20-45 | 5-25 
| | sandy clay loam. į A-7 | | | 
128-6016187 loam, loam, CL, CL-ML Len A-6,| 0 | 100 90-100 | 80-100 60-85 i 20-45 | 5-5 
| | | | | 
y | 1 
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| silty clay 1688. | 


See footnote at end of table. 
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፦ 
1 
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Liqui 
limi 
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| 
| 1 
[ | 3 ቲ 
i | inches! 4 f 10 | 40 ! 200 index 
1 in | | ጀርፐ i | | Pct | 
| | ጻ መመ | — 
4 1 
! i 
۱ 


| | 
[| [| 
| i i 
i ] | 
1 | | 1 1 
| | i | | 
12--------------- 0-10|Sandy loam-------!SM, ML, | 0-5 !95-100!95- -100/65-85 125-70 | 430 | NP-10 
Corunna | | SC, CL | | i | | 
110-331Sandy loam, loamy |SH, SC, A-4,A-2 | 0-5 {95-100} -وو‎ 00 | 0-5 115-40 1 0 | ۱۲۶-0 
| | sand, fine au SM-SC | ] | | | | | 
| | loam, i | i | | | | | 
133~60!Silty clay loam, jel A-6, A-7 | O | 100 !95-100|90-100| 70-90 | 25-50 | 11-25 
| | clay loam, 1088. | | ! H | | H | | 
"E ادد‎ | E 1 od - 
132: በ | | NUM በኪ جو‎ ٢٧٢ - | 
Wixom-----------| 0-9 !Loamy fine sand ٤ ۱-2-4 | 0 195-100|95-100|50-70 115-30 | سه‎ | NP 
| 9-28iSandy loam, fine ¡SM, SP-SM jA-2-4, ! 0 ሽሽ... | 5-30 | 《20 | NP-4 
| | sand, loamy fane] | 8-3 | | 1 | 1 
| ! sand, | | i 1 | | 
128- 60|Silty clay loam, ICL, CL-ML |A-4, ۸-6 | 0 195-100195-100185-100| 51-95 | 20-40 ۲ 5-25 
i | sandy clay loam,} | | | H | | | H 
1 | loam, | | | | t | 1 1 | 
| | | | i | ! | i i | 
Belleville------ | O-10}Loamy fine sand {SM ۱۸-2 | 0 100 195-100! 70-85 120-35 | <20 | NP-4 
۱10-22 ۱۳1۵6 sand, loamy !SM ۱۸-2 | 0-3 195-1300!90-=100150-85 ۱15-0 | <20 | NP-4 
| | sand, loamy ا‎ H | 1 | | | i | 
| | sand, | AME NEM P ای‎ ት | 
32 -60!Clay loam, silty CL |A-6, A-7 | 0-3 5 100!90 100} 90-100 | 70-90 | 25-50 | 10-25 
| | clay loam, loam. | | | | i | | | 
| | | | | | | | | | | 
14A-~~--~- ----.-- | O-lllLoamy fine sand !SM |A-2-4 i O | 100 {95-100!50-75 115-35 | 0 | NP-4 
Avoca | 11-6 sand, sand, |”, SP-SM |A-l, | 1-5 195-300185-95 |40-70 | 5-25 | «20 | NP-4 
i | loamy fine AM A-2-4, | ! | | | | | 
E a. NEIN MT | 
120-60|Loam, clay loam, ici, CL-ML faca, A-6 | 0-5 190-95 185-90 !75-90 !50-85 | 15-36 | 4-18 
| |” roan.) | QE ME MM E UE QN 
سور‎ | 0- -12|Loany fine sand ism, SM-SC la- -2, 2-4 | o | 100 195-100! 50-85 115-45 | «0 | NP-7 
Essexville 112-30}Loamy fine sand, ISM, SM-SC,|A-2, A-3,! O ]90-100180-=100140-85 | 5-45 | <25 | NP-7 
| | fine sand, sand.! SP-SM | A-4, A-1! ۱ ! | | i | 
| 30-60 Loar, clay loam, ¡CL |A-4, A-6 | 0 | 95-100 90-100} 80-95 | -90 | 20-38 | 8-25 
! silty clay loam. | | i 1 1 | ! 
| | | | | ! ! | | | 
19A-------------- | 0-9 [Sandy 1oan-------|9N, SM-SC |A-2, A-4 | 0-5 |85-100|70-95 (60-95 {25-40 ! «42? | NP-7 
Wasepi | 9-24 Loamy sand, sandy! ISM, SC,  ¡A-=2, A-4,| 0-5 | 85-100; 70-95 {55-85 120-45 | 15-5 | 2-16 
! | loam, sandy clay! SM-SC | A-6 ! | | i i | i 
| | loam, ! 1 | i ! ! | | i 
| 24-60 | Loamy sand, Isp, SP-SM,{A~1, A-3,| 0-10 {40-80 ۱35-70 !30-60 | 0-30 | == | NP 
| | coarse sand, | GP, መ-681 A-2 H | | | | | | 
| i gravel. | H i H | | t | | 
| i | ! | ! | | i i ! 
20B*: | { | | | | ! i | i | 
Guelph----------| 0-8 lLoam------- -—----|ML, SM, 2-4, | 0-5 ]95-300190=95 |55-90 !25-70 | 20-35 | 2-12 
1 1 ۱ 8ር CL | A-2-4 1 | | ፥ | | | 
| | አመር | ta i 1 | | ( | 
| | | Sn NE  — MM | 
H | A- i H | 1 i | 
| 8-23 [Clay loam, loam, !CL, CL-ML !A-4, A-6 | 0-5 5 100 90-95 185-90 ۱7۵-85 | 25-40 | 5-20 
1 | sandy clay loam.| | | [ | | | | | 
| 23-60 Loam, clay loam ICL-ML, CL ۸-6, A-4 | 0-5 PP | 125-95 ከን 20-30 | 4-14 
1 i t 1 t | 4 1 
Londo--------- سه‎ 0-10!Loam------------- |ML, CL-ML, |A-4 ! 0 J95-200]90-100| 15-05 (50-75 [ 20-30 | 3-30 
| t CL H | 
|10- -20!Clay loam, loam {CL [እ-6 | ዐ [95- -100!90-100!85-95 | [60-80 | 30-40 | 11-20 
| 20-60 | Loan, clay loam ¡CL |a-6 | 0-2 مو رید‎ 100 180220 9 | 30-40 | 10-20 
[ 1 4 1 1 1 


See footnote at end of table. 
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H H T Classification TFrag- | Percentage passing | 1 
Soil name and {Depth} USDA texture | H 'ments | sieve number-- {Liquid | Plas- 
map symbol | H | Unified | AASHTO | ډو‎ |^ | | | | limit f ticity 
! | | | linches! 4 | 10 | 40 | 200 | | index 
| Tn | 1 | | Pot 1 i ! | Pet 
pem | | | | | | | | | 
20C--------------| 0-8 !Loam-------------|ML, SM,  |A-4, A-2,| 0-5 2. بش‎ 155-90 125-70 | 20-35 | 2-12 
Guelph 1 SC, CL ta || | | | | | 
1 8-20|Clay loam, loam, ¡CL, CL-ML |A-4, A-6 | 0-5 pe 100 90-95 ¡85-90 [70-85 | 25-40 | 5-20 
| | sandy clay loam.| H 1 1 ! | 1 
|20-60 Loam, clay loam |CL-ML, CL ۸-6 A-4 | 0-5. jos- 100/85-95 (75-95 [55775 | 20-30 | 4-14 
1 1 
20D2-------------| 0-8 [መ دب‎ --|ML, SM, |A-4, እ-2,| 0-5 سوا‎ 90-85 [55-20 [55-70 | 20-35 | 2-13 
Guelph |. | | S6, ch las ገ | | | 
1 8- 23|Clay loam, loam, |CL, C CL-ML እ) እ-6 \ 0-5 [95- 10199” [85-90 ¡70-85 | 25-40 | 5-20 
| sandy clay 108.1 } | | | 
| جو‎ clay loam ከ CL |A-6, A-4 | 0-5 pan [75-55 [55-775 | 20-30 | 4-14 
4 [] | | t ۱ 
21B-4------------ | 0-9 !Loamy fine sand [58 |A-2-4 | ዐ 195- 100|95-100] 50-70 115-30 | NP 
Wixom | 9-28|Sandy loam, fine (SM, SP-SM VN | 0 195- uns -100 |50-75 | | 5-30 | ረ20 NP-4 
H sand, loamy fine A-3 1 | [ l H | 
i | | | 
: | 88ከ6. | i [ 1 1 | | 
'28-60!Silty clay loam, le, CL-ML ]እ-4, A-6 | 0 ]9፦ ۹ ns 100Î85-100151-95 | 20-40 | 5-25 
| | sandy clay loam,} | | | | | 1 1 
| | loam. H | i | | | | | 
|. |! | | | | | | | | 
25A--------------| 0-10lLoam-------------|ML, CL-ML,(A-4 | 0 19፦ 100 90-100175-55 150-75 | 20-30 | 2-ጊዕ 
Londo | | i CL | | | | i i | 
110-20!ር18ሃ loam, loam {CL ۱۸-6 | o 195 9 95 160-80 i 0-40 | 11-20 
| 20-60; Loan, clay loam ¡CL ይ | 0-2 190-100 85-100 ¡80-90 155-75 | 0-40 | 10-20 
1 
۱ 4 | ! 1 ፥ 1 ' 
as --------- | 0-20 | Loamy sand------- | SM wb: | 0-5 195-300165-95 145-70 115-30 i --- i NP 
errin | ۱ [ y Ale! 1 
120-32!Fine sandy loam, ISM, SC, |A-2, A-4,; 0-5 los -100|65-95 [55-85 125-45 | 15-35 | 2-16 
| 1 sandy clay loam,| SM-SC | 8-6 i | | | ! | | 
| gravelly sandy | | | | | | ) | i 
! clay loan. | | | | | | i | ! 
ی‎ gravel sand {SP, SP-SM, |A- -1, A=3,! 0-10 140-90 ۱35-85 |30-60 | 0-10 | === | NP 
| to gravel. GP, RESI A-2- 4 | ! | ! | | ! 
١ 
t ! ፡ 1 1 1 
27B, 21C---------| o-18lsandy loam, loamy SM, SN-SC,|M-2, A-4 | 0-5 195-100! 75-95 ¡50-90 ¡25-65 | <25 | NP-7 
Boyer ! | sand. | ML, CL-MLÌ | | i 1 | | H 
118-28! Sandy loam, loam, | SM, SC, ke 2, A-4,| 0-5 | 80-100 65-95 [55-85 [10745 | 10-35 | NP-16 
| | gravelly sandy SM-SC, | 1 1 | 
| | 1688, بو ټوا‎ | ! | | | | | | 
¦ 28-60 | Gravelly sand,  !SP, SP-SM,ÎA-1, A-3,! 0-10 140-100135~100130-70 | 0-10 ; --- i NP 
| | coarse sand, | GP, GP-GM! 8-2-4 | | | | | | | 
| | sravel， | | | ! | | | | 
208; NM | | a 
Marlette-------- | 0-8 [Sandy loam------- (SM, SM-SC |A-4, A-2 | 0-5 |95- 1001 85-95 160-70 130-40 i «25 | NP-7 
| 8-31|Loam, clay loam, CL, CL-ML 1-4) A-6 | 0-5 {95-100} 85-95 [80-95 155-90 | 20-40 | 5-25 
| silty clay 108. 
|31-60|Loan, clay loam jCL, CL-ML l-a, A-6 | 0-5 los-100 85-55 [75-95 [50-75 | 20-40 | 5-25 
1 1 ፥ 1 
Capac-----------| 0۶10 ውው Mez [ጹላ ! ሁ5 |s- 100190-100180-55 jso-15 | <25 | 3-10 
| - ۱ | 1 
|10-32|1oan, clay loam |, CL-ML እ) A-6 | 0-5 [95- 100 | ein Peers مود‎ | 25-40 | 5-0 
152-601 Loam, clay loam ICL, CL-ML A-4, A-6 | 0-5 /95-100185-100180-95 ۱60-75 | 15-35 | 5-15 
| | | | ۱ | | | | 
28C, 280, 28E----| 0-8 | 108፳->>>>>> د‎ SM-SC !A-4, A-2 | 0-5 195-100[85-95 (60-70 |30-40 | «425 | NP-7 
Marlette ! 8-31 | Loan, clay loam, (CL, CL-ML A-4, 8-6 | 0-5 195-100185-95 180-95 [55-90 ! 20-40 | 5-25 
1 | silty clay loam. | t 1 1 i ! | | 
¡31-60/Loam, clay loam CL, CL-ML A-4, 8-6 | 0-5 |95-100185-95 175-95 150-75 | 20-40 [ 5-25 
4 1 ۱ ۱ 1 


See footnote at end of table. 
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gravelly coarse | GP, GP-GM) 
sand, fine sand. 
| 


1 1 
5011 name and | Depth! USDA texture | 1 'ments 
map symbol 1 | | Unified | AASHTO ! > 3 
t | H ¡inches 
|= | | | <= 
l 1 | 
29B------------- “| 0-12|Loamy fine sand is 1A-2-4 | 0 
Metea 112-32! Loamy sand, loamy SP-SM, SM jA-2-4, | 0 
l | fine sand, sand. ! | 8-3 | 
132-43|Sandy clay loam, isc, 88-5ር ,|እ-4, | 0 
| | fine sandy loam,! CL, CL-ML| A-2-4 ! 
| | sandy loam. | | ! 
i43-57|Loam, clay loam CL (A-6 | 0-3 
|57-60 Loam mm... -|CL, CL-ML ዖፅ | 0-3 
] I ۱ L| | 
308, 30C, 30D, ! | ! | i 
30E----- ="! 0-7 |Loamy fine sand ISM jA-2-4 | 0 
Spinks | 7-21ÌLoamy sand, fine (SM, SP-SM jA-2-4, | 0 
| | sand. ! | 8-3 | 
121-60|Stratified fine ISM, SP-SM lA-2-4 | 0 
| | sand to loamy | | [ 
| | fine sand. | | | 
| i | | | 
32B---------- ----| O-26|Loamy fine sand, !SM IA-2, A-4 | 0 
Thetford l ! fine sand. 1 | | 
126-53 | Loamy fine sand, !SM ۱۸-2, A-4 | 0 
| | sandy loam, fine! | | 
| | sand. | | | 
[53-60; Very fine sand, |SM, SP, ¡A-2, A-4, 1 0 
| | fine sand, sand. | SP-SM | A-3 1 
1 [| 1 Li 1 
33 وه د‎ መመመ 0-11 Loamy fine sand ¡Su ۱۸-2 0 
Granby ¡11-40¡Sand, fine sand, (5P; SP-SM,iA-3, A-2 | O 
| | loamy fine sand.| SM H | 
تسه‎ fine sand ISP, SP-SM ¡A-3, A-2 | ዐ 
| i ۱ 
35-መመመመመመመመመመመ=መ==| 0- -11 [Loan-------------Íct lA-4, A-6 | 0 
Wolcott ill- 32 |Clay loam, loam ICL ۸-6, A-7 | 0 
مود‎ iLoam------------- s CL-ML سم‎ 4 | 0 
1 1 t 
36-------- --= መመመ ! o- -11]Loan-- —————————- CL, ML, A-4, A-6 | 0-5 
Tappan | | CL-ML | | 
ill -19!toan, clay loam {CL ۱۸-6 | 0-5 
وو هت‎ clay loam iCL-ML, CL ۸-4, A-6 | 0-5 
1 1 | 1 
37--------- | 0-22!Sapric material (PT jA-8 | مس‎ 
Adrian i22-60|Sand, loamy fine !SP, SM IA-2, A-3,] 0 
! | sand, fine sand. | i 8-1 i 
t 1 4 ٦ 1 
38--------------- | O-12¡Loamy fine sand (SM, SP-SM !A-2, A-3 | 0 
Tobico 112-60|Sand, fine sand, |SP-SM, SP,!A-1, A-2,1 0 
| | gravelly sand。 1 SM | A-3 | 
i 4 1 1 | 
39B------ T2-------l Q- 16 | Loamy fine sand ISM JA-2 | ዐ 
Ottokee il6-60|Loamy fine sand, ¡SM |A-2 | 0 
! | fine sand, loamy! 1 | 
i i sand. | | | 
| i | | | 
40B, â0C---------| 0-5 lFine sand------ --|SM, SP-SM ¡A-2-4 | ዐ 
Chelsea | 5- 015 ine sand, sand, ISP, SM, |እ-3, | 0 
| 1 loamy fine sand. | SP-SM | A-2-4 | 
1 ፥ | 
42------- =.) 0-11 [Sandy 1oan=====-=} د‎ e-se, کو‎ | ዐ 
Gilford | i H 2-2-4 | 
111-291 Sandy loam, fine he sc, [እ-2-4 | ዕ 
| | sandy loam. | SM-SC | | 
129-60|Gravelly sand, ISP, SP-SM,|A-l 1 0-15 
| | 
| | 
1 1 


See footnote at end of table. 
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TABLE 17.--ENGINEERING INDEX PROPERTIES--Continued 


n شش‎ 5 tr Tt —tXiassification ال‎ 
Classification iFrag- Percentage passing 


۱ 
Soil name and | iments sieve number-- ugs 
کیہ‎ RF رس ره‎ 
map symbol | AASHTO | > 3 
4 
۱ 


very fine sand 


| ML, CL 
to silt loam. | 
1 


4 

1 ۱ 

1 1 

| [ 1 

| | {inches 4 | 10 ao | 200 | index 
eo | | [E | | i | TE | 

| | 1 | 1 4 ۱ 1 1 1 
45--------------- 0-60/Sapric material [፻፲ ¡A-8 | 0 | p 1 وي‎ | --- | === | -== | =-= 
Houghton | | | | 1 | i i i 1 | 

i i | | | | | i | | | 
52A-------- =! 0- 12 pine sandy loam 188, SC,  |A-4, A-2 | 0 | 100 |95-100|85-95 (20-50 1 <25 | NP-10 
Landes | ھا‎ | QUNM NE ونا لل‎ | 

]12- 60 |Stratified sand |SM, ML, la-2, A-4 | O ! 100 !95-100160-95 |10-70 | <30 | NP-10 

i | to silt loam. 1] SP-SM, SC, i i 1 ( i | | 

| i i i l | | i i | | 
53--------------- ! PARTS -------- ICL, ML,  !|A-6, A-4 | O [| 100 195-100/85-100;70-95 | 20-40 | 3-15 
Sloan | | CL-ML | | i | i 1 [ 1 

114-301811ty clay loam, ¡CL, ML ¡A-6, እ-7,| 0 į 100 190-100|85-300175-95 | 30-45 | 9-18 

! ! clay loam, loam. | | 8-4 i i i | 1 i | 

130-60|Stratified (ML, CL ¡A-4, A-6 | 0 195-100170-100160-95 ¡50-90 | 25-40 | 3-15 

| | gravelly sandy | 1 1 | | i | | i 

i | loam to silty | | i 1 | | i | i 

| | clay loam. i ' | [ i 1 | i | 

| i | | i | | i | | | 
54B-------------- | ል ------------- ICL, Mb, |A-4 ¦ 0-5 [95-100190-100/80-95 160-75 | <25 | 3-10 
Capac ! | CL-ML | | i | | i i i 

119-32! Loam, clay loam CL, CL-ML ÍA-4, A-6 | 0-5 |95-300190-100185-100150-80 | 25-40 | 5-20 

132-60! toes; clay loam ¡CL, CL-ML A-4, A-6 | 0-5 195-100185-100180-95 60-75 | 15-35 | 5-15 

| 

| i 1 1 1 ፥ 4 ۱ [i V 
55--------------- | 0-18} {Sandy loam------- (ML, SM !A-4, A-2 | O | 100 | 100 [65-95 ¡30-75 | 20-30 | NP-6 
Cohoctah 118-57!Loam, sandy loam,ÌML, SM, A-4, A-2 | O ]95-100|165-100[65-90 |30-70 | 20-30 | NP-10 

| | | | ! | | | 

| | gravelly sandy | CL, 8ር | ! 1 | 1 | | 1 

| i loam. i | t i | i 1 | 

1576018886, gravelly  (SP-SM, SP,!A-1, A-3,; 0-10 ¡40-90 135-85 {30-60 | ዐ-ጊዐ | -- | NP 

| | loamy sand, | GP, 02-1 8-2-4 |] | | | | i | 

i | gravelly sandy | i | i i | | i i 

| ጩጨ | ٢ ቁ ME ۳ 

1 i i | 1 | 1 1 | { | 
56--------------- [ሁ 26 |Sapric material {PT ۱۸-8 LO | --- ከ” ; --- | ہے‎ | oco =-ሙ 
Edwards ;26-60jMarl A | --- E^ 1 o | 100 [95-100]80- -90 ¡60-80 | “መ | === 

፥ ፥ 1 1 | | 1 4 1 1 
57--------------- ! 0-25!Sapric material (PF !A-8 P != | < P سا‎ | -”ጦ | — 
Palms |25-60jClay loam, silt |CL-ML, CL ¡A-4, ۸-6 | 0 [85-10080-100|70-95 ¡50-90 ! 25-40 | 5-20 
| | loam, sand. | | ì | | | ! | ! 

H | | 1 i i 1 ፥ 4 i 4 
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| | loam, loamy | | | h i i ۱ | i 

! | sand. | | | | i | i | | 

| | | i | i i i j | | 
SO--------------- | 0-12 21545. loam-------- ICL ۱۸-6, A-7 | O ¦ 100 195-300[90-100185-95 | 30-45 | 10-20 
Pella ۱112-301811۴ loam, silty {CL ÌA-6, A-7 | O 1 100 l95-100|90-100]85-95 | 30-50 | 15-30 

1 | clay, Clay loam.| i | i | | | ì i 

130-60!Stratified sandy |SM-SC, SC,!A-2, A-4,| 0-5 [90-100180-300150-100130-85 | 20-35 | 7-20 

| ! loam to silty | CL, CL-ML; 6 i | | | i | | 

| | clay loam. | | | i | i i | | 

| | i i i i | | i i i 
62A-------------- | 0-13|Silt loam----- ---ÍML, CL-ML,|A-4 ! 0 ! 100 | 100 |90-100j70-90 | 25-35 | 5-10 
Sanilac [ | | CL | | | | | ! | | 

113-35/Very fine sandy IML, SM [እ-4 | o 1 100 | 100 175-95 [35-60 | <25 | ۱۳-4 

! loam, silt loam,! | | | ) | | | | 

| very fine sand. | | | | | i | | | 
¡A-4 | O 100 ]80-100 175-5 135-60 | 15-30 | NP-10 

1 | 

| | | | | | | 

| 1 í ፥ 1 ፡ 1 

1 1 1 ۱ | 1 1 

1 1 1 1 1 ۱ V 


۱ 
0 
| 
i 
(35-60 Stratified loamy |SM, SC, 
i 
| 
1 
| 


See footnote at end of table. 


169 


Tuscola County, Michigan 


TABLE 17.--ENGINEERING INDEX PROPERTIES--Continued 


፦ 
tw x ما‎ wow un ui wm Liz] + + پټ‎ ooo uy o 
Quo + + ብ NA ېم‎ nud N ra nm የገ anaes ሞጫ 1 1 0 a 
aoe ad h 84 شد د‎ à ደ de à Ohh & B à ii IB ga 
N م يم‎ 
Mw & e ed ہے ہے ہے‎ a پم‎ “ብ ہے‎ e 
OB ما‎ Qiu o o o ዜባ oo o ONN Q 
dad ما ها له‎ o s m + + م ما‎ u 0 ላጋ www ፡ 1 bd 1 1 bl 1 n 
pH o ہم‎ m 1 1 1 ۱ 1 ۱ ۱ ۱ ፤ [] 1 1 dg I 1 1 ta 1 f s CN 
中 ይ“ v v o oo گا ہم‎ wm tm ህን ርጋ o ooo t Li wm 1 ፤ 4 1 V v 
ng ነ AN m N N ra ms + DRE N 
o o ooo 
un un o ow o گا صا‎ uy uo o ooo o o o o o um o 
o ሠጭ m o oe ہی‎ a a - Ot ہے ہے ہے ہہ‎ em m 个 10 1m N مه‎ 
o 1 ۱ 0 ۱ 1 ۱ 1 t 1 ۱ و‎ 1 1 1 1 1 1 1 ۱ 1 1 4 ۱ ۱ 
o a o wm o mo o ርጋ o ها‎ ow ها ها ما ما‎ uy N o ۱ ርጋ ro ها‎ o 
S, + N زب‎ un ها‎ MO ہیں‎ o ما‎ co co 2 œ © مہ‎ wn wo + 
al oc 8 ooo e 
WH a wn ኒሰ ህን ما‎ un) n n ها‎ oo ooo un wm o o un ما‎ o 
uo o aa a an a a a a ہے ہے سم ہے ہے‎ መ“ [2d [nd ra ۱ Ov Mo ኡሁ a 
o <ሾ 1 1 1 1 | 1 1 1 1 toa 0 1 1 1 ፥ 0 ۱ 1 1 1 ፤ ፤ ۱ 
un o N my شا‎ o o wo wo o ዚስ ርጋ ርጋ o o م‎ ١ 2 11M o ما‎ 
BE o ~ 0 co O م‎ ዉ o o o» o nao + ኣኮ m o ጣ N ~ 
تن‎ o o bo o o o o o o o o 
HJ لل‎ o كد‎ wu o o o n 2 o o o o o o 
eel o o م‎ N NN F n ra a mo ርጋ ooo rA መ بو بم و ہے‎ a 0 
og m <= 0 1 4 1 4 I ! I tO o ርጋ ርጋ ርጋ 1 1 t 1 ፤ at 1 o 
D mi ہے‎ ርጋ o oo o o o o چم ها‎ ud ہے ہے ہے‎ o o o ۱ ها‎ O ጩ A 
موہ‎ o o na a OY o a o [n] لت‎ a o KO an 
im e oo o o o o o o o o o o 
o oo o bo o o o o o o o o 
o o A Ad rn ፅታ ہے‎ a ao ርጋ 888 E ہے‎ ra ۱ و‎ 1 A o 
بپ‎ ጋ o 1 ۱ 1 ۱ 0 1 1 10 O oo s D t o ۱ 1 1 o 
a a o oo uw uy n w ہے ہا‎ a ra rn am um o سم و‎ LO فا‎ a 
o an ዉ a o ዉ a o o o e o 
m 
1 ای‎ Q 
mum ماع‎ no nn N ما‎ um in un 1 
da Oo o o 1 1 f 0 1 1 0 oo o ooo o o 4 oo ፐ12 6 = 
بر‎ VA با‎ o oo o o o o o 1 
Gi 四 
- 
wo w + + Ÿ D م۳‎ w m 
al 8 < < << < < لغ‎ ና ዊ a ه و‎ 
- - 
2 E + 4 t L| + 
A U) ۲ - - ~ ` - 5 - NIM SAM ۰ 1 him! 1 ሶባ 
روم بپ ب‎ + O O bw D ጣሣ وه‎ ® aa ہہ‎ c dd o ont ais 
ጩ D ۱ - 0 1 1 1 1 1 1 1 1 t tot (<< ۱ ፎፎጩ I 1 የ1 ረ tact 
Eo] ل‎ በመድ cy AE A A A መ መመ ا‎ AA e دی‎ A መሠ DEL pM ER 
3 - - 
2 A y = = ፳ 
a F رہ‎ OF p od 
ወ “ብ = = d ` d ad =] 3 a ک جک‎ `~ ይሬ d 1 z > AW 
۳ አው ua ሀ) == 3 o = gg o o oo 5 an z i Uu 8 o 3 
s Er - au 0 i - aa - - = ^ [] "oz - d. [] Gu 
a Odd AeA Hd AU AT x م 2 تر‎ ይ na d بم‎ [7] 
= = o oo o o o ርን ር ርጋ o ርጋ ርጋ ጋ un un o Ex ከ5 መጨ] = 5 
- 1 - 9 `~ و‎ 1 E ፡ d 
. ፡ P342 > > ma 1 - 1 - 
Ea) ہے 42 5 55 1 تو و ہد‎ 4 ፳ 53 35 5333 ۱ DG ፳ al ADE "a ፦ 
o Y COB ፣ هب هم‎ rh بج‎ መዓ ao سم پم‎ 0 1 88 X aa d با اسا‎ 
H حا‎ neg t oo o ad m لړ اب‎ o oo Da oooUrm 1 a o dal ہب‎ d ርነ «“ oo 
23 ፲ Es] [^] | da ond u በመላ A ra a [ n a با | با‎ ሀ) ወ > 
4 Y Hw 1 - bel = > ውላ بح‎ > 1 o vi ሠ 9 . 
ہم لما‎ © ٦ > > > z: ou ፦ > > > 0 نييح‎ ቴታ 0 ፡ os = wil Sod v ቼ፳58 
o o À بع بب‎ ' dd 0 8 9 ጩ ao on ہے ہے بے رن(‎ 9 Bu آ0‎ aon 8 ህር 
ند‎ [s] Sun t rc ہے‎ o - ር) ہے ہے ہے‎ <0 መዛ بب‎ “ብ UO ہے سا‎ 94 ፎ ۱ E nu ې‎ “ብ وول‎ 
ሚላ od Ud t Uo ኃ Or wu. ጋ DO o oon d ہی‎ 6 1 ua ta waa 
ب‎ ud ہے 1 څې بپاه‎ o ed . ۰ > > m >= ہے‎ U i o > ብ 
ፎ 8 E و 25 > - - 1 لس‎ r 55853 لود = پخ‎ 5.8 1 bal > m POY 
ui > یہ ہج 4+ 88 5 بخ لم بح‎ ወ 38 42 49 wet D بخ‎ aa v kej > H بر ہے‎ T 5 d En 
= با‎ ር) نه © بر‎ m AO Hb Ori ہے ہے‎ ርን ہے‎ “ብ መ 4 uv በ] ہے‎ ኗ sa 0 OH RO ša ዛባ “1 
ہے تع‎ Ur > ዳ oo di ሦብ ር) له ہے‎ ÛU O መ ہے پټ‎ ሠ4 Ati $7 A لسن‎ ad «y 0 o 340 
> > mE wn ርጋ 2) ኑን uiu m ሀን ں‎ ርጋ مت‎ n o Uu zx ህ) ሆን) A ሀ 
G + o - no o vw N o o o ooo ጩ = = wo NO o o 
له‎ a © ېم‎ AO c d uy 0 هد يم حم‎ HM O ہے‎ + የ NO NO m oO 
a g ' 1 V وه«‎ 1 1 1 1 ፡ 1 1 na 1 1 D 1 1 1 1 1 [ 
v o + o یىی ہے‎ o o Kej e os o ooo o o o oo oc o co 
a a ہے ہے‎ 一 a u a am ra < لی‎ N ቦባ 
1 1 እ) I 1 ٦ !ا‎ 1 ٦ 
፡ 1 + 1 [L| L| 1 ፡ t 
Le] ۱ ۱ E 1 0 ' 1 i 1 
i=] t ፡ d I [i 1 ፥ ፥ ۱ 
dd 1 [i پب‎ 0 [| 4 ፥ 1 t 
98 | ! E 1 | i | | 
ae 1 4 > t 1 1 ሠ ፥ 1 1 
d > 1 t L| y 4 S ፥ 1 LI 
gun [| I o a ۱ to o 1 ፡ n 
] £z o re 0 ۱ لد‎ Le] ፎ 14 ۶ لد‎ 
يم ہے‎ 1 q ki to 1 > tu H d 10 ga 
ہے‎ 0 r.a Q ሟ 1 1.2 1 © d tu ሀ 9) 
Be} id E $ az پا‎ ቋቿ sš 3 43 E xa 
۰ 
ch E s ው 4 Y las ኣን ኤጋ Tm As aS < 342 ه ما‎ \D یم‎ 
so ላው wo © wo wo e سس‎ — 


See footnote at end of table. 


Soil Survey 


170 


TABLE 17.--ENGINEERING INDEX PROPERTIES--Continued 


> 
wn 8 oe A 
oud ۱ 1 ፥ 
ع ہے ہے‎ Na m 
ب ىب بم‎ 
لدان‎ oo o 
ማጭ ہے‎ to ټپ ما‎ 
ኡ፳ U 1 J 1 
ርጋ ርጋ <= 
da + ي‎ N 
3 
== = 
oo o 
o ہے ہے‎ ra 
o 1 à ፥ 
ሯ ey oo I] 
S co دہ‎ © 
ہب‎ 1 me ከመ mmm m A تس شس‎ GG ere و ودوم دو‎ a ری‎ 
ot eoo e 
5) بر‎ oo o 
dv o ہے ہے‎ ri 
a bul ፡ 1 ፡ 
RE 55 8 
زره‎ Rpt tn መ ወው መሠ ሠ کب وسک‎ ው መ መሙ መ= መ መሙ aa 
መ o 
o o 
=> o ec ሞግ 
oe ri oo 0 
DA ہے ہے‎ wn 
BU a 
ደ 2 
وه‎ = 
+ oo 1 
ہے ہے‎ un 
میس ج م سج سے معد یی‎ ee or 
n 
2 v 
Dé ስይድ 
uc بان‎ oo o 
KEDAR 
E + 
> 
ኗ 
o 5 3 
نهد‎ |] - 
nw + 
8 = << መ 
ڼا‎ A መክ ሚው መመመ 
5 n 
3| 3 E 
ጀ 0 
- = 
=> 33 ao 
aln یی لی سا ار‎ OO. iln 
Qm 
= > 
دوو‎ 
B 80. 110 
2 ہج ہے ہہ‎ 0 
4 4 لډ‎ - 
x 4J ቴቃ بم ہے‎ ፦፳ 
[^] ሞዳ بب بم‎ E 
+ መዳ ہے‎ O OO 
ou oe 
< > ہے ح‎ 3 
a Pes § > E 
YN ANO ሠ © 过 
E 28-25د‎ 
تچ — سو‎ um dra ጭው سه‎ CAB ہے و مود‎ Em n —. 
4 on o 
+ پم ہم‎ wo 
o £] ۱ 1 
o oo CY 
a ېم‎ N 


Soil name 8 
map symbol 


78-----]7---------- 
Olentangy 


Aquents. 
Psamments. 


77*; 


* See description of the map unit for composition and behavior characteristics of the map unit, 
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TABLE 18.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Entries under "Erosion factors--T" apply to the entire 


Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


Absence of an entry indicates that data were not available or were not estimated] 


[The symbol > means less than; > means more than. 
profile. 
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* See description of the map unit for composition and behavior characteristics of the map unit, 
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See footnote at end of table. 
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TABLE 19.--SOIL AND WATER FEATURES--Continued 


| Risk of corrosion 
MG o A 
4 
{Uncoated {Concrete 
steel 
Low------ 


Potential} 
frost 


water table 
s 


1 


100 


Moderate. 


i 
High----- | Moderate. 


1 
Low------jHigh. 
4 
t 
፡ 
1 
t 
፥ 
| 
፥ 
a 
| 
1 
4 
1 
| 
۱ 
[i 
4 
1 
, 
[| 
| 
1 
L| 
| 
4 
1 
4 


High-----|Low. 


[High----- 
jModerate 


[High----- 


action 
Moderate 


4 
i 
| 
| 
5 
i 
| 
I 
| 
i 
| 
! 
| 
4 
i 
i 
i 
i 
i 
i 
! 
i 
| 
[| 
i 


8 
35-30 


29-33 


Apparent ¡Nov-Ma 


Apparent,Nov-May 
Apparent |Sep-Jun 


Duration 


[| 
[| 
[i 
| 
0 
1 
t 
4 
1 
4 
[| 
[| 
፥ 
1 
4 
፥ 
[| 
[| 
[| 
4 
1 
٦ 
1 
1 
[L| 
1 
[| 
1 
1 
1 
[i 
| 
[| 
4 
| 
4 
1 
۱ 
[| 
1 
| 
i 
1 
1 
1 
i 
1 
[| 
V 
' 
4 
y 
፥ 


Freguency 


None-------- 
None-------- 
None-------- 
None-------- 
None-------- 


Hydrologic 
group 
B 
B/D 
A/D 
B 
A/D 


Soil name and 
map symbol 
Olentangy 


Psamments. 
78---------------- 


Pits 
77*: 
Aquents. 


Adrian----------- 
71A--------------- 

Rapson 

Aquents 


Pipestone 
69*: 
Edwards---------- 
75. 
76*. 


678--------------- 


* See description of the map unit for composition and bebavior characteristics of the map unit. 
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TABLE 20.--CLASSIFICATION OF THE SOILS 


[An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a 
description of those characteristics of the soil that are outside the range of the series] 


1 
5011 6 | 


Adrian-------------------- 


| 
! 

i 

' 
Aquents-------------------! 
Avoca------2---------------| 
*Bach======= رر شش‎ | 
Belleville----------- ! 
S e | 
| 

| 

1 

1 

| 

| 

| 

| 

| 

| 

| 


Capac--------------------- 
Chelsea------------------- 
Cohoctah------------------ 


Corunna----22-2e92--------- 


Covert-------------------- 


Edwards------------------- 


Essexville----- A em 
Fulton-------------------- | 
Gilford-------- DE === 
Granby-------------------- 
Guelph------------ መመመ መ= መ፡ 
Houghton------------------ 


[ 
i 
۱ 
| 
1 
{ 
Landes eww ewe en om sm መመመ መመ | 
Batty መመመ መመመ መዊ | 

፥ 

1 


Lenawee Variant----------- 


Londo--------------------- 


Marlette------------------ 


Olentangy--------------- = 
NU name 


Pipestone-------------- 
Psamments------- چا وس پر‎ 
Sanilac----------------2--- 


Shebeon------------------- 


Sloan------------------.-- 


! 
H 
i 
| 
! 
1 
i 
| 
1 
t 
"i 
Rapson--------------------|l 
| 
i 
| 
! 
! 
| 
| 
| 
| 
1 
| 
| 


Spinks---------------- ---- 
Tappan--------------- --=== 
*Thet መመመ - 
Thomas------------- "2m2... 
*Tobico-------------.------ | 
Wasepi------------------- 


Wixome--------------------- 


Wolcotte----------------- 


Family or higher taxonomic class 


Sandy or sandy-skeletal, mixed, euic, mesic Terric Medisaprists 
Mixed, nonacid, mesic Aguents 

Sandy over loamy, mixed, mesic Entic Haplaguods 
Coarse-silty, mixed (calcareous), mesic Mollic Haplaguepts 
Sandy over loamy, mixed, mesic Typic Haplaguolls 
Coarse-loamy, mixed, mesic Typic Hapludalfs 

Fine-loamy, mixed, mesic Aeric Ochraqualfs 

Mixed, mesic Alfic Udipsamments 

Coarse-loamy, mixed, mesic Fluvaguentic Haplaguolls 
Coarse-loamy, mixed, mesic Typic Haplaquolls 

Sandy, mixed, mesic Entic Haplorthods 

Marly, euic, mesic Limnic Medisaprists 

Sandy over loamy, mixed (calcareous), mesic Typic Haplaguolls 
Fine, 1111010, mesic Aeric Ochraqualfs 

Coarse-loamy, mixed, mesic Typic Haplaguolls 

Sandy, mixed, mesic Typic Haplaguolls 

Fine-loamy, mixed, mesic Glossoboric Hapludalfs 

Euic, mesic Typic Medisaprists 

Coarse-loamy, mixed, mesic Fluventic Hapludolls 

Fine, illitic, nonacid, mesic Typic Haplaguepts 
Fine-silty, mixed, mesic Typic Calciaguolls 

Fine-loamy, mixed, mesic Aeric Glossagualfs 

Fine-loamy, mixed, mesic Glossoboric Hapludalfs 
Fine-loamy, mixed, mesic Udollic Ochragualfs 

Loamy, mixed, mesic Arenic Hapludalfs 

Fine-silty, mixed, mesic Histic Humaguepts 

Mixed, mesic Aquic Udipsamments 

Loamy, mixed, euic, mesic Terric Medisaprists 
Fine-silty, mixed, mesic Typic Haplaquolls 
Coarse-loamy, mixed, mesic Typic Hapludalfs 

Sandy, mixed, mesic Entic Haplaquods 

Mixed, mesic Udipsamments 

Sandy over loamy, mixed, mesic Entic Haplaquods 
Coarse-silty, mixed (calcareous), mesic Aeric Haplaquepts 
Fine-loamy, mixed, mesic Aeric Ochraqualfs 

Fine-loamy, mixed, mesic Fluvaquentic Haplaquolls 
Sandy, mixed, mesic Psammentic Hapludalfs 

Fine-loamy, mixed (calcareous), mesic Typic Haplaquolls 
Sandy, mixed, mesic Psammaquentic Hapludalfs 
Fine-loamy, mixed (calcareous), mesic Histic Humaguepts 
Mixed, mesic Mollic Psammaguents 

Coarse-loamy, mixed, mesic Aguollic Hapludalfs 

Sandy over loamy, mixed, mesic Alfic Haplaguods 
Fíne-loamy, mixed, mesic Typic Haplaguolls 
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LEGEND* 


NEARLY LEVEL SOILS THAT ARE POORLY DRAINED AND VERY 
POORLY DRAINED 


Essexville-Aguents-Tappan association: Nearly level, poorly drained 
and very poorly drained, sandy and loamy soils on lake margins, 
beaches, till plains, and lake plains 


Tappan association: Nearly level, poorly drained, loamy soils on lake 
plains and till plains 


NEARLY LEVEL TO UNDULATING SOILS THAT ARE SOMEWHAT 
POORLY DRAINED TO VERY POORLY DRAINED 


Tappan-Londo-Avoca association: Nearly level, poorly drained and 
somewhat poorly drained, loamy and sandy soils on lake plains, till 
plains, and moraines 


Metamora-Capac-Corunna association: Nearly level to undulating, 
somewhat poorly drained and poorly drained, loamy soils on till plains 
and moraines 


Wixom-Wolcott-Pipestone association: Nearly level and gently undula- 
ting, somewhat poorly drained and very poorly drained, sandy and 
|08ጠሃ soils on outwash plains, moraines, and till plains 
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NEARLY LEVEL TO ROLLING, LOAMY SOILS 


Guelph-Londo-Tappan association: Nearly level to rolling, well drained 
to poorly drained, loamy soils on moraines and till plains 


NEARLY LEVEL AND GENTLY UNDULATING, LOAMY AND SANDY 
SOILS 


Perrin-Wasepi-Gilford association: Nearly level and gently undulating, 
moderately well drained, somewhat poorly drained, and very poorly 
drained, loamy and sandy soils on outwash plains, lake plains, and 
beaches 


NEARLY LEVEL TO GENTLY ROLLING, SANDY SOILS 
Pipestone-Granby-Chelsea association: Nearly level to gently rolling, 
somewhat poorly drained, poorly drained, and somewhat excessively 
drained, sandy soils on outwash plains, moraines, lake plains, and 
beaches 

NEARLY LEVEL TO STEEP, LOAMY AND SANDY SOILS 
Marlette-Capac-Spinks association: Nearly level to steep, well drained 
and somewhat poorly drained, loamy and sandy soils on moraines, 
outwash plains, and beaches 


NEARLY LEVEL, ORGANIC SOILS 


Houghton-Adrian association: Nearly level, very poorly drained, 
organic soils in bogs on moraines, till plains, and outwash plains 


*The texture terms given in the descriptive headings refer to the surface 
layer of the major soils in each association. 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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GENERAL SOIL MAP 
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This soil survey map was compiled by the U.S. Department of Agriculture, 
Soil Conservation Service, and cooperating agencies. Base maps are prepared 
from 1980 aerial photography. Coordinate grid ticks and land division corners, 
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CONVENTIONAL AND SPECIAL 


SOIL LEGEND SYMBOLS LEGEND 


Map symbols consist of numbers or a combination of numbers and a 
letter. The initial numbers represent the kind of soil. A capital letter 
following these numbers indicates the class of slope. Symbols without 
a slope letter are for nearly level soils or miscellaneous areas. A final 
number of 2 following the slope letter indicates that the soil is eroded. 


SYMBOL 


دم 
SN‏ 
ወ‏ 


27ር 
288 
286 
280 
28E 
298 
308 
30C 
300 
30E 
328 
33 

35 

36 

37 

38 

398 
408 
40C 


NAME 


Shebeon loam, 0 to 1 percent slopes 

Covert sand, 0 to 6 percent slopes 
Tappan-Avoca complex, O to 3 percent slopes 
Tappan-Londo loams, 0 to 2 percent slopes 
Pipestone fine sand, O to 4 percent slopes 
Metamora sandy loam, 0 to 4 percent slopes 
Corunna sandy loam 

Wixom-Belleville loamy fine sands, O to 3 percent slopes 
Avoca loamy fine sand, 0 to 3 percent slopes 
Essexville loamy fine sand 

Wasepi sandy loam, ዐ to 3 percent slopes 
Guelph-Londo loams, O to 6 percent slopes 
Guelph loam, 6 to 12 percent slopes 

Guelph loam, 12 to 18 percent slopes, eroded 
Wixom loamy fine sand, 0 to 4 percent slopes 
Londo loam, O to 3 percent slopes 

Perrin loamy sand, 0 to 4 percent slopes 
Boyer sandy loam, 0 to 6 percent slopes 

Boyer sandy loam, 6 to 12 percent slopes 
Marlette-Capac complex, ዐ to 6 percent slopes 
Marlette sandy loam, 6 to 12 percent slopes 
Marlette sandy loam, 12 to 18 percent slopes 
Marlette sandy loam, 18 to 35 percent slopes 
Metea loamy fine sand, 1 to 6 percent slopes 
Spinks loamy fine sand, 0 to 6 percent slopes 
Spinks loamy fine sand, 6 to 12 percent slopes 
Spinks loamy fine sand, 12 to 18 percent slopes 
Spinks loamy fine sand, 18 to 35 percent slopes 
Thetford loamy fine sand, 0 to 4 percent slopes 
Granby loamy fine sand 


Tobico loamy fine sand 

Ottokee loamy fine sand, 0 to 6 percent slopes 
Chelsea fine sand, 0 to 6 percent slopes 
Chelsea fine sand, 6 to 12 percent slopes 
Gilford sandy loam 

Houghton muck 

Landes fine sandy loam, 0 to 3 percent slopes 
Sloan loam 

Capac loam, 1 to 5 percent slopes 

Cohoctah sandy loam 

Edwards muck 

Palms muck 

Thomas muck 

Pella silt loam 

Sanilac silt loam, 0 to 3 percent slopes 

Bach very fine sandy loam 

Tappan-Lenawee Variant complex 

Fulton silty clay loam, 1 to 5 percent slopes 
Latty silty clay loam 

Pipestone fine sand, loamy substratum, ۵ to 4 percent slopes 
Edwards-Adrian mucks 

Rapson loamy fine sand, 0 to 3 percent slopes 
Aquents, ponded 

Pits 

Aquents-Psamments complex, gently undulating 
Olentangy mucky silt loam 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 


Reservation (national forest or park, 
state forest or park, 
and large airport) 


Land grant 

Limit of soil survey (label) 

Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 


Small airport, airfield, park, oilfield, 
cemetery, or flood pool 


STATE COORDINATE TICK 


LAND DIVISION CORNERS 
(sections and land grants) 
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